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1.0 INTRODUCTION 

Cedar Chemical Corporation has agreed to conduct a Facility 
Investigation (FI) pursuant to the Consent Administrative Order 
(CAO) issued by the Arkansas Department of Pollution Control and 
Ecology (ADPC&E) for the Cedar Chemical facility in West Helena, 
Arkansas. The following preliminary report has been developed in 
accordance with the ADPC&E Scope of Work for a Facility 
Investigation (FI) included in the CAO as Exhibit A. 

The purpose of the preliminary report is to provide a description 
of current conditions that exist at the facility. This description 
includes, but is not limited to, the history of the facility and 
its operations, a description of the site and its location, 
including all solid waste management units (SWMUs), and the nature 
and extent of any contamination that may exist at the site. The 
information presented in this preliminary report was obtained from 
Cedar Chemical personnel and records, existing reports and studies, 
regulatory information from EPA Region VI and ADPC&E, and site 
visits to the West Helena facility. 

2.0 FACILITY BACKGROUND 

The following section provides background information on the Cedar 
Chemical facility including a description of the location and 
physical features of the site and surrounding areas. A general 
history of the site is also included emphasizing the historical use 
of the facility for chemical manufacturing and treatment, storage 
and disposal of solid and hazardous waste. 

2.1 Site Description 

Cedar Chemical Corporation owns and operates a chemical 
manufacturing facility in Phillips County, Arkansas, just south of 
West Helena, Arkansas. The site consists of approximately 48 acres 
located on State Highway 242, one mile southwest of the 
intersection of U.s. Highway 49 and Highway 242. A topographic site 
plan of the facility including all site features and improvements, 
topographic contours and property boundaries is included in Figure 
2-1. A topographic map of the area surrounding the facility is 
included in Figure 2-2. 

The facility consists of five production units and support 
facilities, a newly constructed office building, and a biological 
treatment system. Active processes are conducted on approximately 
20 acres of the site. The remainder of the site contains the 
biological treatment ponds and closed surface impoundments . 
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The site is located in the Helena-West Helena Industrial Park. It 
is bounded by Arkansas Highway 242 to the north, a Union-Pacific 
railway to the east and other industrial park properties to the 
south and west. The land north of Cedar Chemical across Highway 242 
is currently used as agricultural property. Residential areas are 
located to the southwest and northeast of the site; however, there 
are no domestic wells within one mile of the site, but an 
agricultural irrigation well is located approximately a quarter 
mile north of the site. Maps of the surrounding land usage and the 
location of surrounding wells are included in Figures 2-3 and 2-4. 

The Cedar Chemical plant receives water from two potable water 
supplies. The front portion of the plant, which includes the front 
offices, shower room and laboratory, receives potable water from 
the City of West Helena. The remainder of the plant is supplied by 
the City of Helena. 

All non-hazardous process and sanitary wastewater discharges to a 
three-pond biologic treatment system located on the west side of 
the plant facility. Effluent from the treatment system is pumped 
off-site through a 4.5 mile pipeline which discharges directly into 
the Mississippi River through National Pollutant Discharge 
Elimination System (NPDES) permitted outfall #002. Stormwater 
runoff is collected in a series of ditches which drain to the 
southwest corner of the site into a 150,000 gallon stormwater 
retention pond. The initial 150,000 gallons of stormwater from a 
rainfall event, are collected in the retention pond. The initial 
amount of water collected in the pond should contain the hiqhest 
concentration of contaminants that may be present on the site. 
Runoff exceeding the capacity of the pond is discharged directly 
into a stormwater ditch identified as NPDES outfall #001. The 
retention pond is subsequently drained by pumping the contents to 
the biological treatment system adjacent to the west side of the 
main plant property. The current NPDES Permit # AR0036412 expires 
i n October 1995. No other hazardous material or hazardous waste is 
treated or disposed at the site. The location of the biological 
treatment ponds is included in the site map i n Figure 2-1. 

2.2 Site History 

Prior to 1970, the site was farm land. In 1970, Helena Chemical 
Company acquired the site for construction of a propanil 
manufacturing facility. In 1971, the plant was sold to J. A. 
Williams, who in turn transferred the plant to Eagle River Chemical 
Corporation, a newly formed Arkansas corporation which was 
i nitially controlled by the Ansul Company. Under Ansul's 
management, the plant was converted to the producti on of 
dinitrobutylphenol, also known as dinoseb. I n late 1972, Ansul 
sold its majority stock interest i n Eagle River Chemical 
Corporation back to the corporation, leaving J. A. Williams as the 
sole shareholder. Eagl e River Chemica l Corporation was 
subsequently merged i nto Vertac Chemical Corporation. Cedar 
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Chemical Corporation acquired the site from Vertac in 1986 . 

2.2.1 site Operations 

Cedar Chemical Corporation manufactures various agricultural 
chemicals and organics including insecticides, herbicides, 
polymers, and organic intermediates. Plant processes are batch 
operations with seasonal production fluctuations and constant 
introduction of new products. Batch chemical process operations 
include acylation, alkylation, amidations, carbamoylation, 
chlorination, distillation, esterification, acid and base 
hydrolysis, and polymerization. 

Cedar Chemical Corporation manufactures its own products (such as 
Propanil, a rice herbicide) and also serves as a custom 
manufacturer of chemicals for contract customers. Formulation and 
packaging are ancillary activities, should the product be ready for 
the consumer market. 

The facility employs approximately 100 people. The plant operates 
24 hours per day, seven days per week. The facility consists of 
six production units. 

Unit 1 is utilized for formulation of various custom products for 
other companies such as permethrin and permethrin acid chloride. 
Unit 2 is the propanil production unit. Unit 3 was destroyed in a 
fire and explosion on September 26, 1989. Unit 4 is used for 
production of various custom products such as Orfom D-8 and Orfom 
C0300. Unit 4 has also been contracted for the production of methyl 
2-benzamide carbamate (MBC), methyl ethyl sulfide {MES) and the 
mixing of Metam Sodium. Unit 5 is primarily used to manufacture 
nitroparaffin derivatives. Unit 6 began producing dichloroaniline 
in 1991 which is used in the production of Propanil. 

2.2.2 Solid and Hazardous waste 

Cedar Chemical does not currently treat, store or dispose of the 
hazardous waste generated at the facility on site. All hazardous 
wastes generated at the facility are stored onsite less than ninety 
(90} days and transported off site for disposal at an approved 
landfill, incineration or deep-well injection facility. Any 
airborne contaminants which are emitted from the plant in its 
current mode of operation are provided for under Permit 878-AR-4 
issued on September 17, 1991 by the ADPC&E. Applications for two 
air permit modifications are presently pending with ADPC&E. 
Table 2.1 lists the hazardous waste transporters and disposal 
facilities that have been used by Cedar Chemical. 

On site waste disposal methods were used at the facility prior to 
Cedar Chemical acquiring the property in 1986. It would be more 
accurate to say: During certain periods between 1971 and 1973, 
the former owners of the facility began disposing of waters in the 
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Table 2.1 

I 
HAZARDOUS WASTE TREATMENT, STORAGE AND DISPOSAL FACILITIES 

NAME LOCATION TSD 

Gibralter Kilgore, Texas Transporter 
Wastewater, Inc. 

Gibralter Chemical Winona, Texas peep Well Disposal 
Resources 
Deep Well 

Lees Trucking El Dorado, Arkansas Transporter 
Service 

Service Lines, Inc. Marshall, Texas Transporter 

Rollins Plaquemine, Deep Well Disposal 
Environmental Louisiana 

• 
Services of 
Louisiana, Inc. 

Rollins Baton Rouge, Incineration 
Incineration Louisiana 
Service 

Chemical Waste Oakbrook, Illinois Transporter 
Management 

Chemical Waste Carlyss, Louisiana Incineration{ 
Management Fuel Reuse 

EMPAK, Inc. Deer Park, Texas Disposal 

ENS CO El Dorado, Arkansas Disposal 

Ross Environmental/ Grafton, Ohio Incineration 
Incineration 
Service 

Chemical Resources Tulsa, Oklahoma Disposal 

CECOS Environmental Odessa, Texas Disposal 

• 8 
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unlined earthen ponds. Thereafter, Helena Chemical Company ( at 
the time an affiliate of the site owner } used the ponds for 
disposal of waste water generated in its formulating and packaging 
operations at a nearby facility. 

The small pond was used for the neutralization of dichloroaniline 
and propionic acid through the addition of limestone. The other two 
ponds were used for waste disposal. Wash water from Helena 
Chemical's chemical formulation operations was also placed into the 
ponds. Helena Chemical stopped disposing of their wastes in the 
ponds around 1976-77. The ponds were closed in 1978. The closure 
procedure consisted of pumping the water from the ponds and then 
placing a clay cap of native soils and bentonite over them. The 
water was removed and disposed of by Rollins Environmental 
Services. 

Prior to Cedar Chemical's purchase of the property, as many as 300 
drums of waste were placed in a concrete vault beneath the onsite 
warehouse. The current condition and contents of these drums is 
unknown. While constructing a drainage ditch, an undetermined 
number of buried drums were discovered in the vicinity of the 
newest production unit (Unit 6}. Under the terms of the current 
Consent Administrative Order, Cedar Chemical Corporation has agreed 
to remove the buried drums in accordance with the approved removal 
work plan dated June 1990. 

2.3 Environmental setting 

2.3.1 Physiography 

The Cedar Chemical Company facility is located approximately two 
miles west of the Mississippi River in part of a physiographic 
setting known as the Mississippi Embayment Region . The topography 
of the terrain at the site and surrounding area is relatively flat 
with some areas dipping gently towards the southeast. Ground 
surface elevations at the site tend to vary from about 188 to 197 
feet mean sea level (MSL) . Localized changes in topographic relief 
are due mainly to alterations made to the original ground surface 
for construction purposes or for directing surface flow runoff. 
Generally, surface flow runoff tends to be towards the southeast 
and the Mississippi River. Since topography is relatively flat, 
overland flow velocities are low and some areas where no 
modifications have been made to the original ground surface are 
poorly drained. The facility is not located in the 100 year 
floodplain of the Mississippi River. 

2.3.2 Regional Geology 

The lowermost geologic unit of concern at the site is the Sparta 
Sand. The Sparta Sand consists mainly of a gray, very fine to 
medium sand with brown and gray sandy clay. This formation appears 
to have been a beach deposit of a transgressing sea and ranges in 
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thickness from 300 to 400 feet. The Sparta Sand serves as the 
major deep source of groundwater in the area . 

Overlying the Sparta Sand is the undifferentiated Jackson-Claiborne 
Group. The Claiborne Group consists mainly of silty clay with some 
thin, discontinuous beds of silty clay and lignite. The Jackson 
Group is typically comprised of gray, brown, and green silty clay 
with some lignite. 

The surficial and near surficial soils consist of alluvial deposits 
of fine grained sands and silt of Quartenary age. These deposits 
generally range from 25 to 40 feet in thickness and are often 
underlain by coarser sands and gravel. Portions of these upper 
soils apparently consist of outwash from Crowley's Ridge as 
evidenced by the relatively high silt content. 

2.3.3 Site Geology 

During a previous investigation conducted at the site, three 
distinct stratigraphic units were identified beneath the site. The 
basal stratigraphic unit identified consisted of a very stiff, dark 
gray, sandy clay with lignite. This stratum was encountered a 
depth of approximately 134 feet below ground surface. Geological 
and hydrogeological information and data obtained from previous 
investigations can be found in Appendix A. 

Overlying the sandy clay is a relatively clean fine to coarse sand 
with some gravel to a depth of approximately 50 feet. This sand 
grades in a fining upward sequence to a medium dense to dense silty 
fine sand to depths of 42 to 27 feet. 

Interbedded very stiff to firm, tan, gray and brown silty clay and 
clayey silts were encountered from the ground surface to the top of 
the alluvial sands. Coefficients of permeability of this unit were 
found to range from 4.0 x 10·5 cmjsec to 8 .5 x 10·8 cmfsec . 

10 
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2.3.4 Site Hydroqeoloqy 

The site is underlain by several units of unconsolidated Quaternary 
and Tertiary sedimentary deposits. Units with high sand content 
form aquifers and silty, clayey units serve as aquitards. 

The uppermost aquifer at the site is comprised of fine to medium 
grained alluvial sand deposits. This alluvial aquifer is bounded 
by silty clays and clayey silts above, and the Jackson Clay below. 
Table 2.2 summarizes data from a previous hydrogeologic study that 
describes some characteristics of these units. (Grubbs, Garner, & 
Hoskyn, Inc., 1988) 

Because there are three (3) large irrigation wells (700-1000 gpm 
each) within one (1) mile of the site to the north, natural 
groundwater flow is inconclusive. Weekly static water level data 
collected between July 1988 and March 1988 reveal a groundwater 
divide trending northeast/southwest across the center of the site. 
This divide was present in 15 of 21 water level measurement events. 
In general, groundwater north of the divide flows to the northwest 
and groundwater flow south of the divide is oriented to the south. 

The weekly water level measurements also indicate that the 
hydraulic gradient for the alluvial aquifer ranges between 0.0006 
and 0.002 feet per foot. Using these figures, the range of 
hydraulic conductivities in Table 2. 2, and an effective porosity of 
50% (estimated in the PR/VSI report by A.T. Kearney, Inc., 1988), 
a range of groundwater velocities have been calculated: 

Q = (k*i)/n 

Where: 
k = hydraulic conductivity (feet/day) 

i = hydraulic gradient (feet/foot) 
n = effective porosity (percent) 
Q = groundwater velocity 

Low Estimate 

(0.000036 * 0.0006 * (86400sec/30.48cm))/ 0.5 = 1.2 x 10"4 ft/day 

High Estimate 

{0.002 * 0.0025 * (86400secf30.48cm))/ 0.5 = 0.28 ft/day r o~ 

"' ( C11~l ~ 
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Stiff Gray to 
Brown Silty 

Clay and 
Clayey Silt 
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Fine silty 

Sand 

Stiff Gray 
Sandy Clay 
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Table 2.2 

Bydroqeoloqic study 
(Grubbs, Garner, ' Boskyn- July 1988) 

Depth from Falling Head K Hydraulic 
Ground Permeability Conductivity 
Surface emf sec em/sec 

8. 5 X 10"8 N/A 
0-35' ( avg. ) to 

4 X 10-6 

Upper Portion 
3.6 X 10-6 

35 to 140' N/A to 
7 . 1 X 10 .. 

Lower Porti on 
2.5 X 10"2 

10"7 Below 140' 1 X N/A 
(est. ) 

N/A - Not Available 
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2.3.5 Meteorology and Air Quality 

Arkansas has the humid mesothermal climate characteristics of the 
southeast to south-central United states. The area's rainfall is so 
inches per year, with most precipitation occurring between February 
and April. Phillips County is an attainment area for all primary 
and secondary air pollutants. The prevailing wind is southwest at 
an average speed of 8 mph and is in that direction 12.3 percent of 
the time. The average annual temperature is 62.7 degrees 
Fahrenheit. 

2.4 summary of Past Environmental Permits 

The following permits have been issued to Cedar Chemical 
Corporation or previous owners/operators of the facility: 

* Permit 126-A was issued to Eagle River Chemical Corporation in 
7/28/72 to manufacture Propanil from propionic acid, propionic 
anhydride, and 3,4-dichloroaniline. 

* Permit 126-AR-1 was assigned to Eagle River Chemical 
Corporation on 11/19/76 to include the addition of three new 
processes: a) nitro benzoate ester, b) methomyl, c) Basalin. 

* Permit 126-AR-2 was issued to Eagle River Chemical Corporation 
on 9/29/78 to replace the Steam Jet Vacuum device with a 
vacuum pump . 

* Permit 126-AR-3 was assigned to Vertac, Incorporated on 
11/16/79 to include manufacturing permethrin and cypermethrin. 

* Permit 126-AR-4 was issued to Vertac Chemical Corporation on 
7/24/81 to include expansion of ORA unit. 

* Permit 878-A was assigned to Cedar Chemical Corporation on 
4/4/88 to update the facility's existing air permits. 

* Permit 878-AR-2 was issued to Cedar Chemical Corporation on 
12/12/89 to include production of tris (hydroxymethyl) 
aminomethane (TA), 2-amino-butanol (2ab), and 
2-amino-2-propanol (AMP). 

* Permit 878-AR-3 was assigned to Cedar Chemical Corporation on 
7/10/90 to include manufacturing of Telene Rim (R) Resin. 

* Permit 878-AR-4 is the latest air release permit assigned to 
Cedar Chemical on September 17, 1991 and includes permethrin 
acid chloride, DEPHA, Sectagon, methylthiopinocolone oxime 
(MTPO) , Orfom D-8 and COJOO, dichloronitrobenzene (DCNB) , 
3,4-dichloroaniline (DCA), methyl 2-benzimidazole carbamate 
(MBC) in addition to the previously approved substances. 
Applications for two modifications to this permit are 

13 
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presently pending . 

* Permit AR0036412 was assigned to Cedar Chemical on 9/27/85 to 
allow the discharge of treated effluent water to the 
Mississippi River and the industrial drainage ditch. This 
permit expired on 9/27/90. It was renewed on 9/28/90 to expire 
on 10/31/95. 

2.5 summary of Enforcement Actions 

On December 19, 1986, a notice of violation was issued by the 
ADPC&E citing "reasonable grounds to believe that Cedar Chemical 
corporation and Vertac Chemical Corporation have committed the 
following violations of Arkansas Waste Management Act of 1979, the 
Arkansas Hazardous Waste Management Code, the Arkansas Water and 
Air Pollution Control Act and Regulation No. 2." 

These alleged violations included: 

* Disposal of hazardous wastes at a facility without a permit 
(release of hazardous wastes to biological treatment ponds on 
multiple dates in early 1986). 

* Failure to maintain and operate the facility in a manner that 
would minimize the possibility of any sudden or non-sudden 
releases of hazardous wastes or hazardous waste constituents 
to the soil or surface waters . 

* Placing wastes in a location likely to cause pollution of the 
waters of the state. 

* Failure to inspect a container storage area frequently enough 
to detect potential probleEs. 

* Failure to develop and follow a written inspection schedule. 

* Failure to develop and remedy deterioration or malfunction of 
equipment or structures on a schedule which ensures that the 
problem does not lead to an environmental or human health 
hazard (this alleged violation involved and inoperative sump 
in the container storage area). 

Cedar was assessed to investigate these allegations in 
with APDCE regulations (sampling and analysis of 
treatment ponds, soil and geologic survey, groundwater 
plan) and pay assessments tota~ing $45,000. 

accordance 
biological 
monitoring 

These allegations led to a Consent Administrative Order (CAO) 
which: 

* Dismissed Vertac as a party to the Action . 

14 
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* Called for a stop to the release of any hazardous wastes to 
surface impoundments at the West Helena Facility . 

* Called for the investigations indicated by the Notice of 
Violation to be initiated . 

* Established a report schedule for these investigations 
(including penalties for late reporting). 

* Agreed to a compromise on civil penalties of $15,000. 

The current CAO confirms that Cedar Chemical Corporation fully 
complied with the previous CAO. 

On June 26, 1990, Cedar chemical was informed of a violation which 
was observed during a compliance evaluation inspection. The 
violation involved the disposal of monitoring well purge water 
directly onto surface soils. Groundwater monitoring at the site has 
been terminated until this issue is resolved. 

3 • 0 NATURE AND EXTENT OF CONTAMINATION 

3.1 Release Pathways 

This section discusses the potential for release of hazardous 
constituents into the various media and the potential impact the 
releases might have on human health. Potential migration pathways 
will also be discussed for each individual Solid Waste Management 
Unit (SWMU) involved in this facility investigation. 

3.1.1 Air Release Pathways 

Many of the hazardous materials manufactured and used at the 
facility contain volatile organic compounds. However, the 
manufacturing processes at the plant utilize effective pollution 
abatement techniques to minimize air emissions. Cedar Chemical has 
also obtained permits for their point source emissions from ADPC&E. 
The primary source of hazardous air pollutants at the facility are 
fugitive emissions from isolated activities in which small 
quantities of volatile organic compounds generated or used at the 
facility are exposed to the air. Incidental surface releases could 
also result in hazardous air emissions. Fugitive air emissions from 
non-permitted sources do not pose a significant threat to air 
quality at the Cedar Chemical facility. 

3.1.2 surface Water 

Stormwater runoff is collected in an open stormwater drainage 
system (SWMU #59) and discharged into the 150,000 gallon stormwater 
retention pond (SWMU #60). The retention pond is subsequently 
drained by pumping the contents to the biological treatment system • 
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Treated wastewater effluent is pumped through a 4.5 mile pipeline 
to the Mississippi River where it is released as NPDES permitted 
outfall #002. In the event of excessive rainfall, the stormwater 
sump is bypassed and surface runoff is discharged via NPDES 
permitted outfall #001 to the industrial park ditch adjacent to the 
facility. 

The NPDES permit for the facility requires monitoring outfalls #001 
and #002 for various parameters. Monitoring records indicate that 
the facility has been successful in meeting the effluent 
limitations specified for outfall #002, with only occasional 
excursions. The records indicate that the intermittent stormwater 
discharged through outfall #001 often exceeds its NPDES effluent 
limitations (primarily for Chemical Oxygen Demand, Oil and Grease 
and pH). Discharges from outfall #001 have also recently failed 
biomonitoring testing for toxicity. 

Since all surface water runoff on the site is collected in the 
stormwater drainage system, the only threats to offsite surface 
waters are from NPDES outfalls #001 and #002 . According to 
available information, outfall #001 on several monitoring events 
has exceeded the permit limitations. Appendix B contains a copy of 
the current NPDES permit for the facility, records of past 
deficiencies, and monitoring data for outfall #001. 

3.1.3 Soil Pathway 

Areas of yellow stained soil (Area of concern #1) were observed at 
the facility during a 1988 VSI conducted by EPA Region VI. This 
staining has been attributed to a dinitroherbicide which was 
manufactured by a former operator of the site and reportedly dumped 
on the site; however, no analyses have been conducted to positively 
identify the contaminant. Potential soil contamination was noted at 
several SWMU's on the site also. 

surface and subsurface soil sampling was conducted at three 
inactive ponds (SWMU's #69, #70 and #71) in 1985 by Ecology and 
Environment, Inc. under contract for EPA Region VI. Results of the 
sampling event indicated that the subsurface material is 
contaminated with pesticides and other organic compounds and that 
the surface fill is contaminated with pesticides. A copy of the 
sampling report issued by Ecology and Environment can be found in 
Appendix c. 

As noted earlier in the report buried drums of unknown material 
have been discovered on the plant site (SWMU #73). Woodward-Clyde 
Consultants collected soil samples from areas adjacent to the 
buried drums where the DCA manufacturing unit was later 
constructed. The samples were analyzed for various pesticides and 
organic compounds. The results of the analyses revealed pesticide 
contamination as deep as 15 feet. A map of the sampling locations 
and the corresponding laboratory data from the Woodward-Clyde 
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report can also be found in Appendix c. It should be noted that a 
plan to remove the drums has been approved by the ADPC&E and will 
be implemented under an agreement established in the current CAO. 

Soil samples were collected in 1984 by Ecology and Environment, 
Inc. as part of the National Dioxin Study. During the sampling 
event 43 soil samples were collected from different locations and 
analyzed for TCDD (Dioxin). The study revealed that no TCDD was 
detected in any of the samples collected at the facility. A 
memorandum from Tom Smith with Ecology and Environment to Keith 
Bradley verifies the sampling results. A copy can be found in 
Appendix c. 

Due to the potential for soil contamination from several SWMU's and 
confirmed or observed soil contamination at several locations, soil 
at the Cedar Chemical plant represents a significant release 
pathway for site contaminants. 

3.1.4 Groundwater Pathway 

A hydrogeologic investigation was conducted at the site in 1988 by 
Grubbs, Garner and Hoskyn, Inc. According to their report, the 
coefficients of permeability in the upper soil stratum range from 
8. 5 x 10"8 in the silty clay soils to as high as 4. 0 x 10"5 in the 
clayey silt soils. These low permeability soils would help impede 
the vertical migration of contaminants on the site, but the 
potential for groundwater contamination still exists. The soil 
contamination sources discussed in the previous section would be 
the most likely sources of groundwater contamination on the site. 

Sufficient data has been collected to characterize the groundwater 
aquifer at the site. Reports developed by Grubbs, Garner and 
Hoskyn, Inc. include boring logs, monitoring well schematics, soil 
profiles, groundwater elevations, and potentiometric surface maps 
for the site. A copy of these reports can be found in Appendix A. 
Limited chemical analyses on groundwater samples collected from the 
wells have been conducted. A copy of all available groundwater data 
can also be found in Appendix D. 

3.1.5 Potential Impact on Human Health 

Cedar Chemical Corporation has approximately 125 employees at its 
West Helena plant. Other industrial park properties are adjacent to 
the western and southern boundaries of the Cedar Chemical property. 
Beyond the industrial park to the north and west is primarily 
agricultural land. Residential property located to the southwest 
and northeast of the site obtain their potable water supply from 
municipal wells more than one mile away from the site. The majority 
of the stormwater runoff at the site is collected and treated prior 
to being discharged into the Mississippi River via a 4. 5 mile 
pipeline. Access to the site is limited to authorized personnel 
only. The Cedar Chemical facility does not pose a significant 
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threat to human health due to the waste management practices at the 
facility, the limited access of the property to unauthorized 
personnel and the distance (approximately one mile) of the nearest 
drinking water supply well to the site. 

3.2 Possible sources of Contamination 

The PR/VSI Report issued by EPA in 1988 identified 74 solid waste 
management units and one additional area of concern (AOC) at the 
Cedar Chemical facility. (A complete list of the SWMU' s can be 
found in Appendix E and a map showing the location of the SWMU's 
can be found in Figure 3.1.) Thirteen of the SWMU's and the one AOC 
identified by EPA were consider,ed to have a strong potential for 
past releases to the environment and will require further 
investigation to determine if a release has occurred. The 
following sections describe each of these units based upon the 
observations made during the PR/VSI, including the possible 
contaminants released from each unit and the most likely release 
pathway. 

3.2.1 SWMU #3 - Railroad Loading and Unloading Sump 

This unit is a severely deteriorated concrete sump located near the 
railroad tracks next to the main tank farm. The sump is 
approximately 2 feet by 3 feet by 2 feet deep and the sides of the 
unit have deteriorated and fallen into the sump. The unit was built 
in the 1970s and was taken out of service in the mid 1980s. The 
sump was used to contain any spillage that may have occurred during 
loading and unloading material from rail cars. There are no records 
of past spills from this unit and there no visible signs of a 
release into the soils adjacent to the unit. 

The past potential for releases from this unit to soil, 
groundwater, and subsurface gas is possible due to the condition of 
the sump and the nature of the materials used at the site. The past 
potential for releases from this unit to air and surface water is 
moderate, and low respectively. 

3.2.2 SWMU #59 - stormwater Drainage system 

This unit consists of a series of unlined ditches and corrugated 
metal pipe which drain the entire facility to the stormwater sump 
{SWMU #60). The ditches are unlined and vary in width from 
approximately 3 to 6 feet, and in depth from approximately 2 to 5 
feet. One of the ditches is within 10 feet of the yellow stain area 
(AOC #1) . In the event of rain, the first 150,000 gallons is 
drained to the stormwater sump and eventually i nto the biological 
treatment system. The remainder of the storrnwater runoff is 
diverted through a manually operated gate to NPDES permitted 
outfall #001 that drains offsite to the industrial park drainage 
ditch. The industrial park ditch drains to Beaver Bayou then into 
Big creek and eventually to the White River. During the VSI, an 
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oily film was observed on the water near the control gate . 

Releases from this unit to air, soil, groundwater, and subsurface 
gas is possible because the unit is unlined, and because many of 
the constituents of the waste managed by this unit are volatile. 
Releases to adjacent surface water could occur during heavy rains 
through NPDES-permitted outfall #001. 

3.2.3 SWMU #60 - stormwater sump 

This unit, a component of the wastewater treatment system, is an 
earthen basin approximately 50 feet wide by 12 feet deep with a 
capacity of 200,000 gallons. This unit receives stormwater runoff, 
boiler blowdown, and noncontact cooling water. The storm water 
runoff comes from the stormwater drainage system (SWMU #59). Under 
normal operating conditions, stormwater stored in this unit is 
pumped to the API separator (SWMU #62). This unit could conceivably 
contain any of the chemicals used at the facility. However, since 
production areas are curbed and storage areas are diked, the volume 
of chemical waste to total water volume would be relatively low. 

Releases from this unit to soil, groundwater, and subsurface gas is 
possible because the unit is unlined. Releases to the air is also 
possible due to the volatile nature of the chemicals used at the 
plant. The potential for releases to surface water from this unit 
is low because excessive inflow is diverted to the industrial park 
drainage ditch offsite . 

3.2.4 SWMU #63 - wastewater Tank #2 

This unit, a component of the wastewater treatment system, is a 
steel tank 12 feet in diameter and 15 feet high with an approximate 
capacity of 13,000 gallons. The tank receives waste directly from 
the production areas, then pumps its effluent directly to the 
aeration basin (SWMU #65). The unit is equipped with a sampling 
valve. The soil surface adjacent to and around this valve was 
observed to be stained. The unit is located on a concrete pad on 
top of an earthen dike which separates the aeration basin (SWMU# 
65) and the polish pond (SWMU #68). The dike is sloped toward the 
two ponds in order to direct any spillage into the ponds. 

Releases from this unit to soil, groundwater, and subsurface gas is 
possible because the soil below the unit is unlined, allowing any 
spillage to directly contact soil. The potential for releases to 
the air is low because of the volatility of the constituents 
present in the wastes managed at this site. The potential for 
releases to the surface water from this unit is also low because 
the area around the unit is diked, and releases would drain to 
either the aeration basin (SWMU #65) or the polish pond (SWMU #68) . 
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3.2.5 SWKU #64 - Plow Equalization Basin 

This unit, a component of the wastewater treatment system, is an 
8,000,000 gallon basin measuring 295 feet x 353 feet x 15 feet 
deep. The unit is lined with bentonite clay, and receives wastes 
from the API separator (SWMU #62). The unit is equipped with a 25 
horsepower aerator and circulates its waste to the aeration basin 
(SWMU #65). This unit could conceivably contain any of the wastes 
from the API separator (SWMU #63). 

The potential for releases from this unit to the soil, groundwater, 
and subsurface gases depends largely on the integrity of the liner 
which is currently unknown. The potential for releases from this 
unit to the air is considered moderate because of the potentially 
volatile nature of the constituents of the waste managed by the 
unit and aeration operations. The potential for release from this 
unit to surface water is considered low because it is unlikely that 
any breaching or overflow would occur at this unit due to the 
considerable margin for error provided by the low operating 
capacity (2.0 million gallons) relative to the actual total 
capacity of the unit (8 million gallons). 

3.2.6 SWMU #65 - Aeration Basin 

This unit, a component of the wastewater treatment system, is a 
600,000 gallon basin measuring 127 feet x 262 feet x 15 feet deep. 
The unit is lined with bentonite clay, and receives wastes from the 
flow equalization basin (SWMU #64) and wastewater tank #2 (SWMU 
#63). The aeration basin has a nine day retention time in which the 
contents are completely mixed using bottom-mounted aerators. 
Following treatment in the unit, wastewater is pumped to two 
rectangular clarifiers. 

The potential for releases from this unit to the soil, groundwater, 
and subsurface gases depends largely on the integrity of the liner 
which is currently unknown. The potential for releases from this 
unit to the air is considered moderate because of the potentially 
volatile nature of the constituents of the waste managed by the 
unit and aeration operations. The potential for release from this 
unit to the surface water is considered low because it is unlikely 
that any breaching or overflow would occur at this unit due to the 
considerable margin for error provided by the low operating 
capacity ( 2.0 million gallons) relative to the actual total 
capacity of the unit (8 million gallons) . 

3.2.7 SWKU #68 -Polish Pond 

This unit, a component of the wastewater treatment system, is a 
4,000,000 gallon basin measuring 206 feet x 252 feet x 15 feet 
deep. The unit is lined with bentonite clay, and receives wastes 
from the clarifiers (SWMUs #66 & #67). The polish pond has a 
retention time of nine days, at which time the effluent is pumped 
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4.5 miles through an a-inch, epoxy lined pipe to the Mississippi 
River where it is discharged at NPDES-permitted outfall #002 . 

The potential for releases from this unit to the soil, groundwater, 
and subsurface gases depends largely on the integrity of the liner 
which is currently unknown. The potential for releases from this 
unit to the air is considered moderate because of the potentially 
volatile nature of the constituents of the waste managed by the 
unit and aeration operations. The potential for release from this 
unit to surface water is considered low because it is unlikely that 
any breaching or overflow would occur at this unit due to the 
considerable margin for error provided by the low operating 
capacity ( 2.0 million gallons) relative to the actual total 
capacity of the unit (8 million gallons} 

3.2.8 SWMO's #69-71 - Inactive Ponds #1, #2 & #3 

These units are part of a three pond wastewater treatment system 
that was utilized at the site from 1970 to 1978. In 1978 the ponds 
were drained by a disposal contractor and filled with soils taken 
from the Cedar Chemical property. Ponds #1 and #2 were 
approximately 120 feet x 150 feet x 10 feet deep and Pond #3 was 
approximately 30 feet x 150 feet x 4 feet. The units were 
constructed of earthen fill and were not lined. Pond #3 also 
contained limestone for acid neutralization. The units received 
wastes from onsite production processes and some wastes generated 
offsite until 1978. The wastes managed at this site include 
propionic acid, calcium chloride solution, and neutralized sulfuric 
acid waste. This list does not include the wastes disposed of at 
this site by Helena Chemical Company, which are currently unknown 
and could have been any of the 100 to 200 compounds Helena Chemical 
used and formulated. Contamination of the surface and subsurface of 
the unit has been confirmed by EPA. 

Releases from these units to soil, groundwater, and subsurface gas 
is possible because the units were never lined. The potential for 
air and surface water releases from this unit is considered low 
because the unit is now covered. 

3.2.9 SWMO #72 - Drum vault 

This unit consists of a concrete vault with walls of poured 
concrete, a floor of gravel, sand, and possibly cement, and a 
concrete cap which forms the floor of the warehouse onsite. In 
addition to fill sand and gravel, the vault contains approximately 
250 drums of solidified, low grade, herbicide which did not meet 
sale specifications. 

The potential for releases from this unit to the soil, groundwater, 
and subsurface gas is unknown because the materials and design used 
in building the vault are largely unknown. The potential for 
releases from this unit to the air and surface waters is unlikely 
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because the vault is located below grade . 

3.2.10 SWMU #73 - Buried Drums 

Drums containing potentially hazardous materials have been 
discovered on the site. The drums were discovered during excavation 
of a drainage ditch onsite. The content and condition of the drums 
are unknown. A removal plan for the drums has been approved by the 
ADPC&E and will be implemented under the agreement established in 
the current CAO. 

The potential threat to the environment is unknown because the 
contents and conditions of the drums is unknown; however, the 
condition of the drums can be determined following removal 
activities. If any of the drums have leaked hazardous materials, 
the proper assessment activities will be conducted to determine the 
nature and extent of impact to the surrounding property. These 
activities will be conducted separately from the Facility 
Investigation portion of the CAO. 

3.2.11 SWMU #74 - Loading/Unloading Area (Railroad Spur) 

This unit is an unlined section of ground covered with crushed 
stone underlying the railroad spur. It is approximately 30 feet by 
300 feet. This unit receives wastes from unloading of raw materials 
and loading of product and waste by-products. The unit is located 
near the northern perimeter of the facility along the main tank 
farm. Staining was observed along the entire length of the unit 
during the VSI. 

Releases from this unit to soil, groundwater, and subsurface gas is 
possible because the unit is unlined. The potential for releases 
from this unit to the air is moderate because there are volatile 
chemicals handled at this unit. The potential for release from this 
unit to surface water is low because the unit drains to the 
facility's stormwater drainage system (SWMU #60). 

3.2.12 Area of Concern #1: Yellow Stain Areas 

Areas of the facilities ground surface are covered with a yellow 
stain. These stains may originate from another company dumping a 
product (possibly dinitrobutylphenol) directly on the soil onsite. 
One of the stained areas was located north and east of the 
warehouse. 

These stains are an indication of a release directly to the soil 
onsite. Since extensive soil staining is present it is possible 
that this contaminant may have impacted groundwater. The potential 
for release of subsurface gas or airborne contaminants depends on 
the volatility of the contaminant . 
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Presented in this report are the results and recommendations that 

have evolved and developed from this study. Initial sections of this 

report describe the field and laboratory phases. These sections are 

followed by a description of the geology, ground water conditions, and 

general site and soil conditions. Subsequent sections of this report 

present results and conclusions. 

FIELD STQDIES 

Sample Borings 

Subsurface conditions at the site were explored as follows: 

Ground Completion Completion 
Boring No. surface Eley.• Depth. ft Elevation 

1 194.0 48 146.0 
2 195.3 140 55.3 
3 195.2 43 152.2 
4 194.8 53 141.8 
5 196.8 48 148.8 
6 194.1 150 44.1 
7 194.4 46 148.4 

• Elevations are for top of concrete pad surrounding protective 
casing. 

The approximate boring locations are shown on the Plan of 

Borings, Plate 2. The ground sur~ace elevations for the borings were 

determined using benchmark El 200. 2 for the top of rail above the 

existing concrete culvert. The stratigraphy and results of field and 

laboratory tests are summarized on the boring logs, Plates 3 through 

11. A key to the terms and symbols used on the log forms is 

presented as Plate 12. 

The sample borings were drilled using a truck-mounted rotary 

drilling rig. Soil samples were typically obtained at 2-ft intervals 

through the upper fine-qrained soils and at 5-!t intervals below that. 
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• cohesive soils were sampled using a 3-inch diameter thin-walled tube 

hydraulically advanced into the soil. Granular soils were sampled 

using a 2-inch diameter split-barrel sampler. The values (N-values) 

presented in the "Blows Per Ft" column on the boring logs represent 

the number of blows of a 140-lb hammer falling 30 inches to drive the 

split-barrel sampler. 

All soil samples were removed from the samplers in the field and 

were visually classified by our soil technician. Shear strengths of 

cohesive soils were estimated in the field using a calibrated hand 

penetrometer. The estimated cohesion values are plotted on the log 

forms 1 in tons per sq ft 1 as small circles enclosing an "x". The 

samples were then sealed in appropriate containers for transfer to our 

laboratory for further testing. 

Piezometer Installation 

Borings 1 through 7 were advanced using wet rotary drilling 

• procedures. Potable water obtained from the city water supply system 

was used as the drilling fluid. Borings 2A, JA, and 6A were advanced 

using dry auger procedures. The purpose of Borings 2A 1 JA, and 6A was 

to evaluate ground water conditions within the upper fine-grained soil 

strata. 

• 

Piezometers were installed in each of the boreholes. The 

piezometer riser pipe and screen consisted of threaded PVC pipe. The 

screen openings were machine-cut 0.010-inch slots. No. 2 blast sand 

was used for the filter pack around the slotted screen. A single, 

approximately 3-ft seal was constructed above the sand fill using 

bentonite pellets. A cement/ bentonite grout was placed from the top 

of the bentonite seal to the ground surface. Protective steel casing 

was then set into the grout to enclose the PVC riser. The piezometer 

installation details are shown on Plate 13. 

field Permeability Testi ng 

bbth 

Variable-head tests were conducted on selected piezometers using 

!alling-head and rising-head procedures. Estimated permeability 
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values were computed using the data obtained and appropriate formulae 

(Hvorslev, U. S. Corps of Engineers, W. E. S . ). The computed field 

permeability estimates are tabulated in a subsequent section of this 

report. 

LABQR.ATORY TESTING 

Classification and Index Testing 

Classification testing consisted of plastic and liqui d limit 

tests and sieve analyses through the No. 200 sieve. The plastic and 

liquid limit and moisture content test results are plotted in 

accordance with the scale and symbols presented in the legend in the 

upper-right portion of each boring log form . The percentage of soil 

passing the No. 200 sieve is noted in the "Minus No. 200" column on 

the log forms. The results of the classification tests are summarized 

on Plates 14 through 16. 

graphically on Plate 17 . 

Selected grain size curves are also shown 

• Permeability Tests 

Laboratory permeability testing was conducted on undisturbed soil 

samples using falling-head test procedures • 1 In the falling-head 

test, de-aired water is allowed to flow under gravity through a 

specimen of known cross-sectional area, and the "head" loss is 

recorded. Computations are then performed for each test to determine 

the coefficient of permeability. The permeability test results are 

noted at appropriate depths on the log forms and are also tabulated on 

Pl ates 14 through 16. 

SITE GEOLQGY 
The project site is located in the Mississippi Embayment 

Physi ographic Region. The surficial deposits at the site are composed 

of geologically recent alluvium of Quaternary Age . These deposits 

typ i cally grade from silt and clay in the upper portion to sand with 

1 Test procedures in accordance wi th T . w. Lambe , Soil Testing for 
.Engi neers. John Wiley & Sons. 
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At the project site, the thickness of the fine-grained soil cap 

is in the order of 25 to 40 ft. Portions of these upper soils 

apparently consist of outwash from Crowley 1 s Ridge, as evidenced by 

the relatively high silt content. These soils likely represent swale

fill and flood-basin deposits. 

The lower portion of the Quaternary unit consists of silty and 

very fine-grained sand to coarse-grained sand with some gravel. The 

alluvium generally becomes more coarse-grained and cleaner with 

increasing depth. These sand units are apparently channel-lag, 

channel-bar, and point-bar deposits. 

on the basis of our sample borings, the base of the Quaternary 

sands is near El 50 to 60 at the project site. As shown on the 

Structural Contour Map (Plate 18), the base of the alluvial aquifer 

slopes downward to the southwest away from Crowley • s Ridge. The 

contours shown are based on boring data in conjunction with the 

available U. s. Geological survey Well Data • 

The Quaternary alluvium is underlain by the undifferentiated 

Jackson-Claiborne Group. This unit crops out on Crowley 1 s Ridge in 

Phillips, Cross, St. Francis, and Lee Counties. The Jackson Group was 

deposited primarily under marine conditions and typically consists of 

gray, brown, and green silty clay with some lignite. The upper 

portion of the Claiborne Group typically consists of silty clay with 

some interbedding of thin and discontinuous beds of sand and lignite. 

The Jackson-Claiborne clays act as a confining bed under the alluvial 

aquifer. 

The upper clay of the Claiborne Group is underlain by the Sparta 

Sand in Phillips County. Sparta Sand consists mainly of gray, very 

fine to medium sand with brown and qray sandy clay. Most of the 

formation was deposited as the beach of an advancing sea. According 

to available U.S.G.S. mapping, the top of the Sparta Sand is present 

near El -200 (approx~mately 400-ft depth). The thickness of the 

Sparta sand is in the order of 300 to 400 ft. The Sparta sand is the 

.major deep ground water aquifer in the area. The potentiometric 
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surface in the Sparta sand is near El 150, and the direction of flow 

is to the southwest. 

WELL SURVEY 

Domestic and industrial water supply in the area is obtained from 

the municipal system. As shown on Plate 19, 

supply is obtained from deep wells extending 

aquifer. According to U.S.G.S. information, 

yields approximately 750 gallons per minute. 

the West Helena water 

into the Sparta sand 

the Sparta Sand well 

Wells within the Quaternary aquifer are present in the vicinity 

of the project site . These wells are used for irrigation and are in 

the order of 100 to 135 ft in depth. Yields range from approximately 

700 to 1000 gallons per minute. The approximate well locations are 

shown on Plate 19. This information was obtained both from the 

U.S.G.S. files and from a local landowner . 

GENERAL SOIL QONDITIONS 

The stratigraphy encountered in the sample borings at the project 

site may be generalized as follows: 

Stratum I: Interbedded very stiff to firm tan, gray, and 
brown silty clay ( CL) and clayey silt (ML) was 
encountered at the ground surface over the project 
site to depths of 27 to 42 ft. The base of the 
upper fine-grained soils is near El 155 to 170. 
Coefficients of permeability in the silty clay 
portion were found to range from 8.5 x lo-8 to 3.0 
x 10-7 em; sec. In the clayey silt portions, the 
coefficients of permeability were found to range 
from 2.5 x 10-7 to as high as 4.0 x lo-5 cm;sec~ 

Stratum II: Medium dense to dense silty fine sand was 
encountered beneath Stratum I to depths of 134 to 
143 ft. As shown on Plate 18, the base of the 
alluvial sand is at El 51 to 61 over the site. 
The upper portions of this stratum were found to 
be very fine-grained with a high silt content. 

• Below depths of approximately 50 ft, the alluvium 
was found to generally consist of relatively clean 
fine to coarse sand with some gravel. As a 
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Stratum III: 

consequence, the lower portions of the sand are of 
much higher permeability. The permeability of 
this stratum is discussed in a subsequent section 
of this report; and 

The basal stratum was found to consist of very 
stiff dark gray sandy clay with lignite. We 
anticipate that the coefficient of ~ermeability of 
this stratum is less than 1.0 x 10- cmjsec. 

To assist in discussion and visualization of subsurface 

stratigraphy, two (2) Generalized Soils Profiles were prepared and are 

shown on Plates 20 and 21. These profiles are considered to be 

representative of overall conditions. In using the profiles, it 

should be understood that the subsurface stratigraphy between borings 

was inferred from conditions encountered in the borings. Variations 

in stratigraphy and soil conditions should be anticipated. 

Additionally, the natural transition between alluvial soil types 

present at the site is generally gradual, and the indicated boundaries 

• cannot be considered as precise. 

• 

RESULTS AND CONCLQSIONS 

Hydraulic Conductivity 

The hydraulic conductivity of the alluvial aquifer was estimated 

using both field and laboratory testing procedures. The results of 

the field variable-head ("slug") tests are as follows: 

Depth of Estimated 
Piezometer Interval Coefficient of 

rfo. Ies~ed. ft ~ ferm~a:Qili~~. ~(§es: 

1 38 - 48 falling-head 3.6 X 10-5 
2 125 - 135 falling-head 2.4 X 10-2 
3 33 - 43 falling-head 2.1 X 10-4 
4 42 - 52 falling-head 2.8 X 1o-5 
5 38 - 48 falling-head 5.1 X 1o-5 
6 138 - 148 falling-head 2.5 x 1o-2 
7 35 - 45 falling-head 7.1 X 1o-4 

rising-head 4.6 X 10-4 
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As shown, the hydraulic conductivity of the deeper sands is in 

the order of 2.5 x 10-2 cm;sec. The hydraulic conductivity of the 

upper more fine-grained silty sands, however, is in the order of 3.0 x 

10-5 to 5.0 x lo-4 cm;sec. 

On the basis of grain size curves and the Hazen Formula, the 

permeability of the deeper sand units is in the order of 1.0 x 10-2 to 

4.0 x lo-2 cmjsec. The hydraulic conductivity of the aquifer was also 

computed using a well formula for the yield and depth of the nearby 

irrigation well. On that basis, we computed a hydraulic conductivity 

of 3.0 x 10-2 cm;sec. 

In summary, it appears that the hydraulic conductivity of the 

cleaner sand is approximately 3. 0 x 10-2 em; sec. Published data, 

however, indicates higher hydraulic conductivities in other portions 

of Phillips County. The lower hydraulic conductivity obtained at the 

site is apparently related to the silty and relatively fine-grained 

character of the sand. 

• The hydraulic conductivities of the upper silty clay and clayey 

silt soils were found to be quite variable. The cleaner and 

predominantly silt soils possess much higher conductivities than the 

silty clay soils. Hydraulic conductivities as high as 4.0 x lo-5 

cmj sec were obtained for Boring 6. 

fl l · PlrJH 
1 j_ J. - I · Ike r r ,..;n- - • ·~ fh Ground Water Movement wn A4.~ ,~u tvt;..u,.. 1.~s a....JJ '-

The ground water ~evels obtained on June 22, 1988 are as 
follows: ~':.<. .J.t.u l('l fl.L. U.• -4 ~ .! lftN- .!·'o - o+lw1 - -,~ -L J 

• 

Piezometer 
No. 

1 
2 
2A 
3 
3A 
4 
5 
6 
6A 
7 

Ground Jf.l... .P.~ /#LIE t:f,.; ,Lc..~ . 
Surface d 0 Water 

Elevation Depth. ft 

194.0 27.9 v 
195.3 28.9 i7o 
195.4 Dry 
195.2 28.9 ~c; 

195.2 Dry 
194.8 28.8 ~'1 

196.8 30.2 .r 
194.1 28.3 ~(0 

194.0 11.7 
194.4 28.2 =II 

Water 
Elevation 

166.1 / 
166.4 

166.3 

166.0 
166. 6 ...... 
165.8 
182.3 
166.2 

Ho E. . ~ 

I.,.(,..: 

l lo , _ s 

I ID9 ./ 

tD ~ ,-tJ 
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The potentiometric surface contours for June 22, 1988 are shown 

on Plate 22. The potentiometric surface slopes from El 166.6 in the 

eastern portion of the plant site to near El 165.8 near the southwest 

corner. In other words, the ground water surface is sloping generally 

to the southwest. 

The data obtained in this study correlates relatively well with 

the Potentiometric Surface Map by the u. s. Geological Survey for fall 

of 1985. The regional direction of ground water flow was generally to 

the southwest towards a depression around and near the city of DeWitt. 

As discussed previously, our analyses would indicate that the 

hydraulic conductivity of the deeper Quaternary sands is in the order 

of 3.0 x lo-2 cmjsec. Based on recorded water levels, we computed an 

average hydraulic gradient across the site of 0. 0006. Using the 

aforementioned hydraulic conductivity and an average saturated 

thickness of 27 meters (90 ft) , we computed a transmissivity of 700 m2 

per day (7650 ft2 per day) . The velocity of flow through the sand 

• aquifer is computed to be on the order of 0.02 meters per day (0.05 ft 
per day). 

Published data indicates that the transmissivity of the alluvial 

aquifer in Phillips County is generally in the order of 34,000 to 

35,000 ft2 per day. At the site, however, the transmissivity is 

apparently reduced by the lower hydraulic conductivity of the fine 

sand and silty fine sand soils. Also, the transmissivity of the upper 

very silty fine sand soils was neglected in our computations. Due to 

the high silt content of this upper zone, the contribution to the 

overall transmissivity is relatively minor. 

The recommended monitoring well locations are shown on Plate 22. 

These well locations are based on the recorded potentiometric surface 

of June, 1988 and the plant facility locations. These monitoring 

wells should be constructed to monitor the sand of the alluvial 

aquifer. Also, one (l) shallow well should be installed to monitor 

ground water quality within the "perched" ground zone observed in 

• Piezometer 6A. 
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e LOG OF BORING a. I 
Cedar Chemical Company 

West Hel ena , Ar kansas 

• TYit[: Wash LOCATION: See Plate 1 

t COHESION, TON/ SQ FT .... - # .. 
~~ -~ ~ 

., 
It 

O.l 0 .4 0.1 0 .1 1.0 1.2 1.4 g 
.., 

~ ~ ~ 0 .J DESCRIPTION OF MATERIAL ~ 11: :) % • N L ou .. a 2 II) ..... P L ASTIC WATER LIQUID 
~ 

L > c • ... LI M IT CO NT ENT, ,-. L IMIT ~ • ., 
0 z-' +-------------·---------+ I 

Q 
~ :I SUR,, [L: 194 . 0 e 

10 20 )0 40 50 10 TO 

ll Very s t iff to stiff b r own * t--- / claye y sil t w/ ferrous stains • ll 8 
St iff b r own and tan sil t y cl.ab' -e ~ 

~ ~ • ~ ~ 

Firm t o stiff tan and gr ay I tie l ll 10 clayey silt 
' J 

~ f~rm brown and gray silty 
k = 1 J X 10- co sec ~ ~ clay w/ferr ous stains 93 +-4 ~+ 10( - ~~ 

~ 

1e 
~:I 

.... 
~ 

~~ s 

• 
8 • :1 20 

Medium dense bro~ a nd 4\ -II gra y 
:II 1 9 X 10 c.m se~ ~ v clayey sil t w/ ferrous s tains 

85 ~ +- 9~ II Gray below 24 f t -..- + - ll -2!5 ,ll 
..... 

~ 

Ll ~ 
~ ll 

~ v Gt 
30 .. Medium dense bro~ and gr ay - · . . . . 

t---
silty fine sand 

~ 
. .. 

3e . . . 
• . 

22 ~ . --·. . . ·. 
40 . 

29 ~ 

~ 
. . 

~~· · · 
t--- : .. . 
4!5 .. . 

......._ . ·: 
t--- . ... . . . . 

~eo 
~ 

• ~ t---
t---

COIIItUTIO .. D[J'TM: 48 ft Df'-T'H TO WAT£1t 
f t OAT£: 6/ 22/88 OAT[: 6/ 15/88 IN IO"IN8: 27. 9 

PLATE 3 
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LOG OF BORING • . 2 
Cedar Chemical Company 

West Helena, Arkansas 

TY,[: Wash LOCATION: See Plate 1 

t: .... COHES ION, TON/SQ F'T ..... t : at .... - # ~ 

>-"" o.z 0.4 o.s 0 .1 1.0 1.2 1.4 g 0 "" % • !~ DESCRIPTION OF MATERIAL "- It;:, 
N ... 2 ou .. I! en ..... PLASTIC WATEP LIQUID 
~ 

> • ..... LIMIT CONT E HT, ,-. LIWIT w • 1-' 0 z-' Q 
~ :l +-----------------------+ I 

SURF. [L: 195.3 Ill 10 20 30 40 50 10 TO 
Stiff to very stiff tan v r-- ,I clayey silt 

u !'-'- v r-- :,... 
.-5 v ..., 

~v 
Stiff br own and tan silty 95 ..... r-:-1 98 

~ clay k = 3 .0 p- ~t: ' s ~c 
~,~v • ~ 

10 
I 3 

I firm broW'tl clayey silt 8 I 100 r-- v 
~ ~ 

1!5 v \111 1 

~~ 
firm t o soft gray and brown 8 • r-- silty clay to very sil t y • ~-~~ clay w/ferrous stains and 8 20 
rootlets • / II 8 -

~)1 Gray below 24 ft e - • 25 ~ 
~~ I 

\ll1 

r-- ,. 
Dense tan and gray silty finE • r-- 1·1· 37 

3 0 
,. ~ sand w/gray sandy silt sea~ 

at 29 to 30 f t 
1·. 

~ · . 
~;. :•.1·. 51 35 . 1 ... 
~ 

~ I· :: 
~I· '".1· 

~0· 1·1= 48 • 7 
I• r--

- ·I: 
r-- ·· I• 

r• I· 50 
I• 

1·1· 
-fine to medium sand below 

48 ft 
I•I• J. 

18 15" r5 , .. 
I• I· 

- I. • 
r • 1~ ~ 75 13" 

COIIIPUTIOJI Dt:P'TM: 140 ft DE,TH TO WATVt 
DATE: 6/8/88 IN IO"ING: 21 ft: DATE: 6/8/88 

Gtubbe. a.nw a HoUyn, lac._ 
CoMuiUnt El ....... PLATE 4 
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LOG OF BORING N . 2 (CONT.) 
Cedar Chemical Company 

West Helena , Ar kansas 

LOCATIO N: See Plate 1 

t COHES ION, TON/SQ F1 

~ I: DESCRIPTION OF MATERIAL 

~ \ ~ 
c 
w 
L 

~ .... 
~· 

-
O.Z 0 .4 O.t 0 .1 1.0 I Z 1. 4 

~ a ~--~~~~--~--~--~--~~ 

., lt~t 

1 
SUI'F. [ L: 195 . 3 

"' • 0 
..J • 

' PLASTIC WATER LIQUIO 
t-e LI WI T CO N TENT, •t. L.I WIT 

~ .... +-------------·------- ---+ 
10 zo !O •o 5o eo 10 

.,. 
g 
N 

~ 
I 

"' I· ..... 

1--
1--

70 
1--

1: 
I· 

1·1· ----- . Some gravel 72 to 72 . 5 ft anc 
75 to 78 ft 

48 

50 

53 

50 
I 

1----4".1 : I• 
1---4.11 , I· 

80 ' I· . 82 13"~~-~--r--4---~--~~--~ 

78 15" 

83 13"~-+--~--~-+--~~~-r~ 

0 --
20 
~ 

~ ~·. Iii 
~ 
~ ,.,. 
•130 ,.'·,. 

80 13" 
Some gr avel at 97 to 103 f t 

50 6" 

50 6" Gravel frequent 106 to 107 f1 

37 

80 15" 

so 4" 

so 4" 

50 4" 

~--~r~.~~~~v~e-ry---s-t~i~f~fd~a-r~k--g_r_a_y __ s_a-nd~y---+~4~~u --~--~--~, • .-~--~--~--r-~---i 56 

~v·j clay and silty clay 41 4-·l -e--r--~ 
14C I\ -w /1 igh t gray sand pockets JA-.;..;..+--1--+--"''-+.a.-;.--+-+-+--+-~ 

~ 

r----
f---

tOM,LrMOM 0~: 140 f t 
DATI: : 6/8/88 

DEPTH TO WAT!It 
IN lORlNt: 27 f t OATt: 6 / 8/88 

PLATE 5 
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LOG OF BORING NO. 3 
Cedar Chemical Company 

West Helena, Arkansas 

TY~E: Wash LOCATION : See Plate 1 

t ..... COHESION, TON/SQ FT ... 
I~ 

• ... ...., .... ~ c o.z 0 .4 0 .1 0.1 1.0 1.2 w >- ... 1.4 0 
% • DESCRIPTION OF MATERIAL ~ 11:::;, 

Qu ... 
~ I! 1/) ..... PLASTIC WATER LIQUID L > • ...... LIMIT CONTENT,% LIMIT 

.., • Ia 0 z-' +-------------------+ c ...J ::l 
SUR'. [L: 195 . 2 CD 10 zo )() 40 150 10 10 

~~9 I Fill: Crushed stone and silt 
clay 

w 1-- II Stiff brown silty clay with 
~~ ferrous stains and clayey • .... !5 ~ 

~~ 
silt pockets and seams 

1--- (odor) 
I= 8 . lstit x 10-~ ~~~ k Ct!l/ I sec 1-- ~ 1-·~ ~ 10 )1 

3 1--

Stiff to firo gray and tan • 3 -- I/ 
1-- v clayey silt to very silty .... 1!5 v clay • '"' 
1-- I/ 

- less ..:lavey below 18 ft 93 3 '-r. ~X - ./ 

~ llo-c - II k em/ !sec v e 20 
• ~~~~ Firm gray and brown ve ry 

~ 
sil~ clay w/ferrous stains • ~ (odor)> e 
Fi~o soft brown and tan 2!5 vv 1011 -f.-- clayey silt w/ferrous stain~ • - I/ Gray below 28 ft w/some fine 3 

f.-- I; 
sand 23 - ~ • 30 r-r: 

Medium dense to dense gray 28 ~ 1·1~ ..___,. 
silty fine sand (wet) ,. 

~ I·,; 

~ I• 
3~ :: r. 

32 • ~ · I• 
I• -_,. r· 

40 r· 38 • -l:i.t -~ -~ 
t--,. 
t-- . 
t--
1--
1---

tOMJtLCnOII OEPTM: 
oan:: 43 ft DE'TM TO WATtR 

6}20/88 

Gnlbbe. Ga""' ' HoUyn. JQc._ 
Conaultlng En;lnMrl 

IN lORlN&: 29 ft DATE: 6/20/88 

Dl 

# 
g 
N 

~ 
I 

100 

99 

18 
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e LOG OF BORING •• 5 
Cedar Chemical Company 

West Helena, Arkansas 

TY,[: Wash LOCATION: See Plate 1 

t: .... COHESION, TON/SQ FT 
.... 

II: .... ..., '# ~ ..J ft 
0 .4 0.& 0.1 w 

"' >· 0 .1 1.0 1.1 1.4 8 0 ..J DESCRIPTION OF MATERIAL G. 4:::::~ % • &. Ov N .... 2 2 en ...... PLASTIC WATER LIQU ID 
~ 

&. > c • ..... L I MIT CONTENT, .,. LIMIT "' ft ft 0 i...j a ..J :I +-------------·---------+ I 
su•"· E:L: 196 .8 • 10 10 !0 40 !SO 10 70 

Very stiff gray and tan very 
~ Ill 

I silty clay t o claye y silt 
~b 

~ ~~~ • ~ b 5 II = 0 ly lf - o r M f c::: ,,. 
I 

Stiff tan silty clay 96 .... ~ I 100 
Stiff tan clayey silt e v . 10 ,I 

~ I - v 
Firm br own and tan silty clay e • I ~ ~~ (Moist ) to clayey silt 

15 II/ ~ - • I e 
~ ~ 

II Qit 
20 Firm gray and brown silty cla' ~ • ~ ./ w/ferrous stains 

I at ,___ I -25 I ~ -,___ 
I 
~ e 
1.1 Firm gr ay and tan clayey silt e • I I 30 v - w/some fine sand 

I I 
~ ,/ e ,. ...,._ 1.1 

~: .-. Dense tan silt y fine sand 
3!5 . : ~ 32 
~ . 
~· . · 

. 
. , .. . . 

45 • 40 . . . . . 
~·· . . 
~ .. 
~ . 40 
45 . . . . ,___ 

• . ....._ 

~ 

~50 
~ 

~ 

~ 

~ # 

COII,LCnOII DEft'TM: 48 ft Dt,TH TO WAT5" 
DATE: 6/17/88 IN lOftlN&: 3 .2 ft DATE: 6/1..2/88 

~Gamer I HoUyn. ~ 
COMUitlng E.lagfl..,. PLATE 8 



e LOG OF BOR I NG •• 6 
Cedar Chemical Company 

West Helena, Arkansas 

• T Y!t[: Wash LO CA TION: See Plate 1 

t 1-
COH ESION, TON / SQ rT 

1-

·~ 
...., # ... ~ .. c 

0.% 0 .4 0 .1 0.1 0 
.., 

lo.l >- ... 1.0 1.2 1.4 8 % • ...I 
DESCRIPTION OF MATERIAL Q. 0: :;) 

N .... a &. o v ... 2 "' ..... P L ASTIC WATER LIQU ID 
~ 

>- c • ..... L I MIT CONTENT, "/. LI MIT 
.., ., 

"' 0 -~ Q z +-------------·----------+ I ~ 
~ su.-F. £L= 194.1 • 10 %0 30 40 50 10 70 ,I 

St iff to soft br own silty cla <D 
~ 

~ w/clavey sil t oockets 
~ i/ St iff to firm tan clayey silt ....____ 

l..-
5 l..-v w/fer rous nodules 

"" ' 

~~I Sti f f gray and brown silty • ® . 
I i - ~~~I 

clay w/fer rous stain~ .:~nci. 

I clayey silt pockets ~od~ • ~ I 10 
I ......., 

0 
l/ Firm gray and t an clayey silt I ....____ v (odor above 17 f t ) 0 • I v - l..-

~ / YII 

v ® • ....____ v 
1.1 

20 l..-
v -• 0 o-s Ll k "' 4 . ( X en/~ ec 

95 ~ • 1UO v 
Nc 

....____ 
~ - n-p as t c 25 / - --H ~ 100 

~ ~ 

vv 
- gray w/some silty clay seams ® 

~ below 28 ft 
~ v • 30 1/ ~ ; 

/ I 
~ / 

v 
® • ....____ 

/ 

35 vv Qt ....____ 

~ i.l 
v 

40 ,I 
v ® • 

~=· 
. 

Dense gray silty fine sand - .. . - less silty and coarser with 
• tl( incr easing depth 36 45 . : · .. 

- · ·. - ... . 
40 ... 

~ • 50 
I-- . . 

• . . .. 
46 I-- ' . • k'l 

COIII~tLmON OEPTH: 150 ft DE!tTH TO wan.-
DATE: 6/13/88 IN 10.-INI: 26 ft OAT[: 6/13/88 

PLATE 9 
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• 

• 

LOG OF 

Wash 

BORING •. 6 (CONT.) 
Cedar Chemical Company 

West Helena, Arkansas 

LOCATION : See Plate 1 

.... COHESION. TON/SQ FT t 
"" 

0 . 2 0 .4 0 .1 0 .1 1.0 1.2 1.4 • c ·~ ~ .., 1&1 > ... 
:a: ~ ~ OESCRI PTION OF MATERIAL 1L cr:;, 1--__... ___ _.__-'-_...____,...__ __ ~ 
1- 2 ~ In °~ PLASTIC WATER L IQUID 

: L > C • 1- a L I MIT COPHENT,% LIMIT ~ ! ~ • • 9 ~..J +-------------·--------+ 
~ ~--~.~.T..~~s~u~~~'~· ~f~L~: --~1~9~4~·~1-------------r-e-t---t--lor--,zo ___ ,To ___ •To ___ ,ro __ l•o ___ lTo __ -t--1 
~ ~. ·.·. 

I 

c • ~; . 

u ~· •• i . ·.: 
1._ 60 . . ~. 
-·"'· · -·· 
~· .. . 
~ =· 70 .•. 
~ .. :: 
~ . ..._ .. 
1--- ;: 

80 :: l:ii 
~. :: .,..._ . =~ .,..._ .. 
1---' 
90 >. -~ 
~. 

~ :-·~ 

.,..._ ... 
~-·· 

100 . . 
r-- ... 
r-- . : ·~ 
~ · 

110 .: :. : ~ 
1--- • . 
a.___r •• ·~ r--- .. 
1--- .. . 

120 ... - ~ 
~- ·. 

~ .. 
1---+ . . 
1---' •• 
130. : · ~ 

1---. • .,..._ .. 
1---' •• 
140 . ill 

..._ .. 

-fine to medium sand below 
57 ft 

- tan and gray w/ some gravel 
below 76 ft 

-mostly fine sand 108 to 112 
ft 

Very stiff dark gray sandy 
clay w/lignite layers 

51 • 
56 

83 I 0" 1----1------•-+--+---+--~--+-~ 

78 / 2" 

51 

60 • 
57 

50/ II .I 
56 

78 15" 

50 7" 

50 6" 

f)O • 
77 16" 

721 14 II ...... ---1f---+....:!.L...+---~-I---+--+---I 

80 I 11 
11 

1--~i----+--+--+---+---+---+-~ 

JU1I/ 

70 116" 

1 ..... 

tOIII~OII D["H: 150 ft 
OAT[: 6/13/38 

Df'TH TO WATf:,. 
Ill lORING: 26 ft DATE: 6/13}80 

3 

9 

Qrubb&, O•mer I HoMyn. lac. 
eon.utttng El ........ PLATElO 
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• 

LOG OF BORING N. 7 
Cedar Chemical Company 

West Helena, Arkansas 

T Y,[! Wash L OCATION: See Plate 1 

t: ..... COHESION, TON/SQ FT 
-""' ,. ... 1: c . ..... -.. ~ 

0 .2 0 .4 0 . 1 0 . 1 1.0 1.1 L4 g 0 "" > ... 
X • I ~ DESCRIPTION OF MATERIAL 0.. a: :) N ..... o u a 

I ~ "' ...... PLASTIC WATER L IQU ID 
~ 

L > • ..... . LI WIT CON T ENT, "Y• L IWIT w • I" 0 z..J I 0 
~ 

~ +-------------· ---------+ 
SUit f . [L: 194 . 4 ID 10 20 so 4 0 50 10 TO 

Very stif f to stiff brown and 4t 
~ ~.~v tan silty clay w/ferrous 

c~ r---
~..Y stains and clayey sil t pocke s 

t--- and seams 5 'I Br OIJT1 and ~rav be10'-' 4 ft 
..... 

~ v St :tff brown and tan clayey 
t--- v s~l t w/ferrous s t ains 

10 v 3 v 
~ -

~ I"' St if f tan very sil t y clay 
k I= l !3, X 10- em, sec 99 ~""v - w/ cla yey silt seams 92 

~ ·- ~ 15 
~~~ e 

~ 

I 8 

Soft t o firm g r ay and tan t o e • 'I 20 ~ ver y sil t y clay to clayey e - ~~~ sil t w/ fe r rous stains 
k - 6 4 X 10- em sec - I 90 + ... 97 ~ ... 25 ~ 

~ 
:'lea :tum dens e ~ i.ght gr ay f ine e 

s andv silt w/_ferrous s t ains 
_L;_ St iff dark gray sa ndy clay e • 30 I• 1\ wi s he lls I 
I· Dense tan and gray silty fine 
I'; sand (wet) 

I· I' - g ray be lov 30 ft 
35 32 • I ·~ 

t--- . - I• 
t---
40 I• I · 

38 .......- I• I• 

r; 
.......- .. ~ 
45 i"' r· 43 • 
t---
t---
t--

~ 

~ 

~ 

r--
COM"-Cr''ON D[I'TM: 46 ft D[,TH TO WAT[Jt 
DAT[: 6/16/88 IN lOftiNG: 26 f t DAT£ : 6/ 16/68 

Qrvbbt, Ganw I HoUyn. lac._ 
Consutttno Englneera PLATE 11 
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SYM 8 0 LS Afj.p~T_E_R_M_s_u_s_E_o_o_,N BORING LOGS 

SOIL ~S SAM~LEft TY~[S 

, ... o ... •• •••-'-I• COI.Iol ... l 

~ ~ ~ 
. . 

~ 
Sl'lalblf ~oat on Sot•t No 
Tvba Sooon -·~oY~ 

TERMS DESCRIBING CONSISTENCY OR CONDITION 

CO.t.lltS[ Gllt&IN[D SOILS (ma1or pO~toon "'••rwa on No 200 a oewtl tnch•CS.• (I ) clean orav•ll ana 
aal"'at . ana 121 ' ' ""'or caavtv o~awtll ana .. ,.CI, Cona•t •on •• rattCI accoru•no to ,.. ,.,,.,, aena•t\1, •• 
OtttrmontC b\1 t.t>orator\j ttatl 

DESCR IPTIV( T[fltM 

L OOit 

.-ea •um Ct>~tt 
o ...... 

"£L.&TIV[ D£N51TY 

0 tc. 

•o to 
70 to IOO't. 

,. , ~ ( C.AA.I .... [O SO II .. S ("'a, o• I)O•too•. ~U•I"'.Q ""c zoo . ..... , I,.,CiuCU I ll 1 1'\0~'"9•" '' .... e oroaf\ot 

' " '' •"'e c tav• . (2 1 orawtlly l&"'cv. or ' '"'" et•v• &'\C ( 3 ) c t•v•~w '''" Cc" ' '"'"'ll •• ,..11c: ac coro on~ 
IC: l"ta•o"\Q 11-wn;tr .. al ol'\6oc.attC l:>y perv: •ornttt• ~aC •f\QI or Cy Uf'\( 0 1'\fo,.,tO Comortll ·;·. ltltl 

Wt 11 9 r actc 

UIIICO...,F" IIII[C 
DESCRIPTIV[ T[R"" COMPRESS IVE STR(NGTl-4 

TOh / SQ rl 

..,,., llCift , ... , ..... .., 0. 2~ 

S o 11 0 .2!: to 0 . 5!::-

r.rft"'. 0 .50 tc I 0~ 

St ,ff 1.00 to 2 o: 
'Vt•, ... ff ~.OC to • 0~ 

'"'arc 4 .00 ..... c 1\•Qr-.t· 

""' .. . tf\o· · ..... , ··=·-·· ~~ ···"'' •' ..... r •••• e· ' ~c·• . • ,~. • c 

,. , ·~a . ~ . ... : · •c • e • t t.•••c o f\ P,t fll. e •~~' c .,.. • r e • •••c • t' 

TERMS CHARACTERIZING SOIL STRUCTURE 

- cont a •n• no al\ron.,ao• c ~ac'' · 4ortQ1.6tt'\tly f olttC • •t r. f tf'\1 aa f'\ C: or a l\ t ~ 
~l,.& ll y ft',ora or 1111 vertoc&l . 

- co"'poat~ of tl\of\ la~o~an of Y&r"\l•nv color anc tta t ,.., 

- comooaaa of alttrT\att 1&\jt,.. of d offtrtnt ao ol tljPtl . 

- f\av•f'\0 wodt ran9t It'\ or&of\ aoltl and .,.bltant•al a"'O,.f\t S of &II 

onttMf\eCloatt partocl• ••••• 

Poorhll I"&Cltel - ortoomonaf\tl\j of one vra•n ••••· or l'lav•f\O a ranvt of s izes w•tl\ ao"'t 

•ntt,.ft\td•ata a•lt "'''a'P\0 

l-1 ..... "' "" ................ Kft ..... oil ace ........ - •• , • ._ er ....... 1111 toltr••-- "' ~ ..til .... 
.,.,t(t Mt~ C&.AII•C&f- PIJTl•. U IIH&ro- ,. ~ ...... , ---~--- .. I• IS1, ......... '-""-' taltt-, ~- ..._ 
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PIEZOMETER GROUND SCREENED INTERVAL • FILTER SAND 

NO. SURFACE 

• ELEVATION 
DEPTH, FT. ELEVATION DEPTH, FT . ELEVATION 

1 194.0 38 - 48 156 - 146 29 - 48 165 - 146 

2 195 .3 125 - 135 70 - 60 28 - 140 167 - 55 

2A 195 . 4 11 - 16 184 - 179 9 - 16 186 - 179 

3 195.2 33 - 43 162 - 152 24 - 43 171 - 152 

3A 195. 2 13 - 18 182 - 177 11 - 18 184 - 177 

4 194 . 8 42 - 52 153 - 143 32 - 53 163 - 142 

s 196 . 8 38 - 48 167 - 149 30 - 48 159 - 149 

6 194 . 1 138 - 148 56 - 46 40 - 150 154 - 44 

6A 194 . 0 19 - 24 175- 170 17 - 24 177 - 170 

7 194 . 4 35 - 45 159 - 149 27 - 46 167 - 148 

• 1A ..---Protective 
~ ..-- Cover 

\ '\ /, .. \\'(~ \ '0) \""(// . . .. It/,,, Ill,, Y/ / ,, '// / . .. . . 
~ : I~ . . . 

~ . • •• .. Cement/Bentonite Gr out . ,_--o· 
o· .. . . 

2- inch diameter . • • 
PVC Riser .... - . . . -

0 . D' . . . . . . •• • Cl 

~ ~ 
Bentonite Seal (3 f t ±) 

4 -... .. : .· . . . . 
• . . . . : . = . . No . 2 Blast --I f. ... = . . . 

Sand .. = ~ - Slotted Screen .. r- . ( 0.010" slots) . 
~ . . . . . I= . . . . . . 

PIEZOMETER INSTALLATION DETAILS 
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I SUMMARY OF CLASSIFICATION TESTS 
JlaOoiiOT• ~~gD' Cb~m1,~l ~gmg~o~ liT! • Wes t llelena 1 Arkansas 

SAMPLED LOCATION WAT!II MECHANICAL ANALYSIS ~ I lUll "t tl. • f '' 
CONT!NT ~lltCINT ''Nl .. 

"• OL•el 

FROM DEPTH, FT. ~lttCINT 'IOATI 
CltATlMAL) L. L. P. L. P. I . I I lt . . , ..... .,. .... NO . • NO. tO ~to. •o 110.100 0•/81t . .. , .. 

I 

B-1 29 .6 1. 3 X 10- 7 37 24 13 - - - - 100 .LI 13 - 13.5 - -
I 

34. 5 45 25 20 - - - - 100 99 93 1. 9 X J0-7 CL 

23 - 23.5 
r 

B-2 27 . 1 38 24 14 - - - - - 100 98 3 . o x 1 o-7 CL 

7 - 7. 5 

30. 4 - - - - - - 100 HL 

13 - 13 . 5 

22 . 9 - - - - 100 99 7 SP 

39 - 40 ~ 
21. 1 - - - 100 99 97 56 CL 

-d> 134 - 135 

24 . 3 40 16 24 CL 

132 - 140 

B-3 25 . 6 39 24 I S - - - - - - 100 8 . 5 x I 0-8 CL ., 
9 - 9 'i s 

Io- 6 , 28 . 6 32 26 6 - - - - - 100 99 1.9 X HI. 
,... 

17 - 17 .5 f:' -
\ 



• • - • 
SUMMARY OF CLASSIFICATION TESTS I 

Plt04IOT • Cedar Chemica l Com~an~ IITI • We s t ~elena 1 Arkansas 

ISAMPLEO LOCATION WAf I" MECHANICAL ANALYSIS 
~· .... , .. '"''"· 

00"''"' 
'I"CI"T ''"'" "• OLAtt 

FROM DEPTH, FT. ~I .. CI"T t'IOATI 
("AT~AL, L. L . P. L . P. I . . .... 1/4 '"· .,. '"· .. 0 . .. WO. I 0 W0. 40 wo.too ,., ... 

····~ 
B-3 25.3 es - - - - 100 99 18 

40.5- 4 1. 5 

B-4 22.9 33 26 7 - - - 100 97 92 90 2 . 5 X )0 
-7 

HL 
9 - 9 . 5 

r 

27.8 28 26 2 - - - - - - 100 I. 6 x 10-6 ML 

27 - 27 5 

B-5 24 . 0 36 26 10 - - - - - - . 100 4 . 9 X 10 - 6 
ML 

7 - 7.5 

29 . 1 30 28 2 

~ 10. 5- 11 

H-6 28. 1 Non plasti I 00 4 . 0 X J0- 5 
- - - - - - tiL 

23 - 23 . 5 

I 
30 . 5 29 23 l - - - - - - 100 ML 

?'i - '" . 'i 

., 
s 

19 . 4 - - - - 100 77 3 SP 
~~ - 60 

"' 23.0 - 100 93 . 93 91 6 1 9 SP 
119 - 120 --



• •- • 
SUMMARY OF CLASSIFICATION TESTS 

••o.ucT · C~da r Chemica l Cumoan~ ••Tt · t./~st Hele na...! Ark"'n~ ;jS I 
SAMPLED LOCATION wa.Tr• f>t(. \..., l.. f\. I \.£. L '-"'-L'I'~ I ~ 

p ~ ··~ ... ''-'' •• 
Pll"Cil"T PI"!" 

tlv OLIII OO .. Til"T 
"CIT FROM DEPTH, FT. ~I" Cll"T 

····~ 
UtiTtJUL) L. L. P. L . pI . I IN . 1/4 Itt . Ill Itt . tto. 4 ttO. IO tt0. 40 110.100 0•/111 

B-6 101.6 - - 100 84 53 18 2 I (lJgni 

- ~ 143.5 - 14~ 

8-7 28 . 6 34 24 10 - - - - - 100 99 1.3 X 10-7 ~-
13- ~ 

r 

33 . 1 32 26 6 - - - - 100 98 97 -7 6 . 4 X 10 HL 
24 .5 - 25 -~ 

I 

I 

--
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• • • 
Jl 

GRAIN SIZE CURVES 
••vw w.•••• •• •c"'' U. O. ITA •• AitD ltiYI tNMOI•t ........ ". 

fl 
l_ ' .~ • "4 1/1 I I,At 4 • _1 10 •••• lC JC: 4 t ~c ·o 100 t40 100 

0 100 

" 
- -

~-I .... ~ !\\ •• 10 
~ 

J 
., c \J % 

~ i(i)J 1\ 1\ ~ ' a» % • 10 -e ·~ l 1\ w J - l • w •• • ' 1\ ~ - I >-
jl / • >- .... 40 • • .\ _(! K 

~ ... 
K 

00 en ... • K z • - 0 ... • 00 I 
1 l u 

~ 
1 1 ~ z 70 I 

1 ~ z w 
I u i \ ... 

c •• 0 I 
~ 

._ ... c ... 
CL 

\~ "' 10 A. I 

~ I 
II e Poo ...&. 

00~,. tO tO II I Ot 0 I 0 01 0 .01 0001 

GRAIN SIZE IN MILLIMETERS 

BRAVEL SAND 
SILT OR CLAY 

COMH I , ... ooa••• MiliUM I , ... 
SAMPLE BORING DEPTH, FT n 1 o, w em ESTUtATEn PERMEABILITY 

1 
em/sec .. A 2 39 - 40 0. 011 l. 2 X Io-2 ,-

• 8 ) 40. 5 - 4 I. 5 0.00)!: 9 X 10-4 
~ c 6 59 - 60 0.019 3.6 X 10-2 ... D 6 119- 120 0.0 ll 1.2 X to-2 --.J 

*BAaed on Hazen Formula 
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200 .... 

190 

140· .. 

z 
0130 

.... 
<( 120 ~ 

> 
UJ I I o·.~ 

_J 

UJ I 00 ~ 

9 o·~ 

8 0· 

70-~ 

B-1 

VtRT ITI~, TO I'IRM 
TAN CLAT[Y SILT 

B-4 8-6 

ITI~~ TAll • lltAY I 

a lltOWN SILTY ClAY 

= ~v=~~" ______ \_,______ ~< :_-_-_---~~~~J::) ~~~~== ... L-.. 1/,__ =--
-~~ "' .,._ 
~~~ -------------------------------~~~~-------------------- ~~~ -

P:IRM TO STII'I' TAN, 
4iltAY I • lltOWN CLAYEY 
Ill T TO VtltY SILTY 
CLAY 

MtOIUM OtltS£ TO OlNSl 
SILTY ,.Nt SAND 

MOIIIOitTAL ICALl 1 1' • zoo' 

It• I TA.OAJlO II'UCTI..ATIOII VALUl 

~· WATU LlVll 

/ 

v 
ll ,I 

v 
Ll ll 
v 

.. .. ~ . .. 
I• • • 

' I' 

. .. . ,, 

NOT( • STIATietU,.H'l' IHOWN ON ... O,.ll 

II IN"ItiUO . A C TUAL CO IIOITIOIII 

AT LOCATIOIIII llTWIIII IOitlllll 
MAY VAll Y. 

SEC. A-A 

I flAY 
ClAY .t 

ll 
/ 

~..v 
ll 

v 
L; 

ll 
ll 

/ 
/ 

Ll 
ll 

.. ---.. . 
: • : 36 

.. . . . .. 46 

I'IN[ • • '. • 51 
TO MlOIUM -, •• : 

SAND 
• ••• ·: 51 . . . 
• • • • 13•101 .. . 
• •• •• 71 
. • o: 

, 5 I 

• : • ao 
.o .0 

. •• 57 . . 
• eo-1' 

' .. 
• • • 51 ... 
~ : .. .,._I,. 
• 

: · • • so-1• . · ·~ 

· • · so-c• 
6 ·•· 
• . . . so Y t ltY IT I If I' a DARK . . . 

.. AY SAIIOY ClAY W/ • 0• ... ·. ,., ..•. l16111Tl 
•• • • I,... 

r n . 511 • L::s-
~ _s:::"l -

V){~: . so-T" . , . 
. .• • TO-I .. 

GENERALIZED SOl LS PROFILE 
C E 0 A R 

WEST 
CH-EMICAL 
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COMPANY 
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190 
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170·~ 

160 
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140 

130 

120 

110 

100 

90 

80 

-- -

B- 2 m, To vov 

I STI,., TAN CLA YIY 
SILT 

. I 
-- H 11~ ~ -,-1--r---------- · ~ ~~ 

~ -----------------v 
~ 

.!! ..... 37 

.. ~-: " ... 
1- • • 41 

• • • • 50 .. 

ANO IROWN SILTY 
CLAY TO CLAYEY 
SILT 

~-----------~~~ 

• • • • I" IN[ TO 
11-15 - .. [OIUW 

' ' " SANO IELOW 
:.. • 15-13" 41 I 

1-• •• • . . .... 
' . 
• • 50 

... 
• • : 53 

•• •• 50 . . . 
• • • • 12-13" 

B- 3 

I . 
B-7 

-------------------------P9~-ST.,, lltOWN ~ I ,. " 
SILTY CLAY 1,-11" 

~-------

- STI,., TO l"lltW lltOWN, 
~AY I TAN CLAY(Y 
SILT TO V[ltY . SILTY CLAY 

Jt : : .· 
. . . . . . . -• •• • •• 21 
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••• • 31 .... 

I • 'SZ . . . 
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SANO 

. . 
•• • • 31 . 

• • 71-1, • . . .. MOaaro•YAL ICALI• t• • zoo' 
: •• 13-13" .. . . 
•• • • 10· 13" 

• •• ~ 50. 6 • . 
~ • WATia LIYIL 

. . . 
so-•' NOT( : ST.AfllftAI'MJ IMOW• 011 ,.OI"ILI .. 

• 31 . . .. . 
• • 10-15" .... 

• ••• !0-•• . . 

II IHI"'RaiO . ACTUAL CO•OITIO•t 

AT LOCA T I o•a liT WI I• 101111 •11 
IIAY WA .. Y • 

SEC. B-B 
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G~Garner 
• HoskJn, Inc• 
ConsuiUnl Er.peeeil' 

10501 Stagecoach Road P.O. Box 5239 Uttle Rock, AR 72215 501-455-2536 Fax: (501 ) 455-4137 

Apr i l 5 , 1989 

cedar Chemical Company 
P. o. Box 2749 
West Helena, Arkansas 72390 

Attention: Mr. Joe Porter 

Dear Mr. Porter: 

MONITORING WELL INSTALLATION 
CEDAR CHEMICAL PLANT 

WEST HELENA, ARKANSAS 

As requested, we have reviewed piezometric data you have been 
collecting during the past several months and have prepared a series 
of plates showing the potentiometric surface. These plates are 
transmitted herewith as Appendix A. We have also reviewed and 
modified our cost estimate to reflect items listed in your letter 
dated November 21, 1988 . 

Listed below are the proposed well depths to conform to 
recommendations presented in our letter dated September 26, 1988 with 
modifications that were requested by Mr. Mark Simpson (ADPC&E) and 
l isted in your letter of November 21, 1988: 

Well 
No. 

MW-1 
MW-2 
MW-3 
MW-4 
MW-4A 
MW-4B 
MW-4C 
MW-5 

Ground 
Elev. 

194.0 
195.3 
195.2 
194.8 

196.8 

Max. Depth 
To Water, 

Ft. 

29 . 0 
30.4 
30.3 
29 . 8 

31.6 

Min. Depth 
To Water, 

Ft . 

18.0 
19 . 0 
19.0 
18.5 

20.8 

Well 
Depth, 

Ft. 

40 
40 
40 
80 
50 
30 
10 
42 

Screen 
Length, 

Ft. 

10 
10 
10 
10 
10 
10 

5 
1 0 

Pipe 
Length , 

Ft. 

32 
32 
32 
72 
4 2 
22 

7 
3 4 

Proposed wel l locations are shown on Plate 1, attached . These 
locations are the same as shown in our letter dated September 26, 
1988. I n view of the more recent piezometric informat i on , i t may be 
appropriate to move MW-2 north to about the location of B-1 . 

Geotechnical And MateriaJa Engineering/Construction Surveillance 



GRUBBS, GARNER & HOSKYN, INC. 
Cedar Chemical Corp.-Monitoring Wells April s, 1989 

Page 2 

• Our cost estimate has been reviewed and revised to reflect the 
add i tional wells at the down-gradient location (MW-4 ) . This revised 
cos t estimate is presented i n Appendix B. 

• 

• 

If you have any questions about the information presented in or 
with this letter, please call. 

JPH/ dgf 

Copies Submitted: 

Sincerely, 

GRUBBS, GARNER & HOSKYN, INC. 

John P. Hoskyn, P.E. 
Vice President 

Cedar Chemical Company 
Attn: Mr. Joe Porter ( 3) 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

&001 NATIONAL DRIVE, P.O . BOX 9513 

Lrrn£ ROCX. AJUCANSA.S 72209 
PlfONE:($01)562-7444 

FAX:(SO 1)562-4632 

CERTIFIED MAIL: RETURN RECEIPT REQUESTED ( /f 3~ 6 >' ' 1 /5 "l 

Mr. John H. Miles , Jr. 
Cedar Chemical Corporati on 
P.o. Box 2749 
West Helena, AR 72390 

Re: NPDES Permit No. AR0036412 

Dear Mr. Mi l es: 

Th i s l etter consti tutes noti ce of the Department's final permit 
d ec i s i on and a copy of the f i nal permit is enclosed, alon9 with a 
response to comments received during the public comment per~od. 

The applicant, persons submitting written comments during the 
publi c comment period, and all other persons entitled to do so, may 
request an adjudicatory hearing and Commission review on whether 
the decision of the Department should be revised or modified. such 
a request shall be in the form and manner required by Secti on 4, 
Part III of Regulation No. a. 
Sincerely, 

C2uD&~ 
Chuck c. Bennett 
Ch ief, Water Divis i on 

CB:mlc 

Enclosure 
cc: U.S. EPA 
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RESPONSE TO COMMENTS 

DRAFT NPDES PERMIT 

This is our response to the comments received on the subject draft 
NPDES permit in accordance with our regulations. 

Permit No. AR0036412 

Permittee Cedar Chemical Corporation 
P.O. Box 2749 
West Helena, AR 72390 

Draft Permit Public Notice Date August 26, 1990 

Permit Engineer : Michael Core 

ISSUE NO. 1 - In a letter dated Se~tember 11, 1990 the permittee 
requested clarification in the def1nition of the sampling location 
for outfall 002. The request was to define the sampling location 
as, " following the final treatment unit as it enters the pipeline 
to the Mississippi River." 

RESPONSE NO. 1 - The permit has been changed accordingly. 

ISSUE NO. 2 - The permittee has requested that the dilution series 
be changed to 100%, 10%, 1%, 0.1%, 0.003% instead of 100%, 30%, 
10%, 1%, and 0.003%. 

RESPONSE NO. 2 - The Agency concurs and the dilution series will 
be changed in the final permit. 

ISSUE and RESPONSE NO. 3 - The A9ency pursuant to re-evaluation 
and concurrence from the u.s. F1sh and Wildlife Service has added 
acute biomonitoring requirements to outfall 001. The discharges 
from this outfall consist of boiler and cooling tower blowdown, 
condensate, and stormwater runoff . It should be noted however that 
the discharge of boiler and cooling tower blowdown and condensate 
is normally to the treatment system and to outfall 002. 
Biomonitoring was included to assess the potential toxicity of 
these discharges prior to their entering the White River National 
Wildlife Refuge . 
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Permit number: AR0036412 

AUTHORIZATION TO DISCHARGE UNDER THE NATIONAL POLLUTANT DISCHARGE 
ELIMINATION SYSTEM AND THE ARKANSAS WATER AND AIR POLLUTION CONTROL ACT 

In accordance with the provisions of the Arkansas Water and Air Pollution 
control Act (Act 472 of 1949, as amended, Ark. Code Ann. 8-4-101 et 
seq. } , and the Clean Water Act (33 U.S.C. 1251 et seq.), 

Cedar Chemical Corporation 
24th Floor 
5100 Poplar Avenue 
Memphis, TN 38137 

is authorized to discharge from a facility located at 

Cedar Chemical Corporation 
P.O. Box 2749 
West Helena, AR 72390 

Section 14, Township 2 South, Range 4 East near West 
Helena in Phillips County. 

Outfall 001 -Latitude : 34° 32' 15" North 
Longitude: goo 3g• 19" West 

outfall 002 - Latitude : 34° 2g• 43" North 
Longitude: goo 35' 46" West 

to receiving waters named: 

Outfall 001 - Industrial Park Ditch in Segment 4A of the 
White River Basin. 

Outfall 002 - Mississippi River in Segment 6B. 

i n accordance with effluent limitations, monitoring requirements, and 
other conditions set forth in Parts I, II (Version 2}, III, and IV 
(Version 2} hereof. 

This permit shall become effective on November 1, 1990 

This permit and the authorization to discharge shall expire at midnight, 
October 31, 1995. 
Sig~;{his 28th''\ day of September 1990 

~w~Jl ~'?==-ill= Cltuck '.:. 3enr,£'-
Chi ef, Wa~er Division 
Arkans~s Depa~ent of Pollution Control and Ecology 
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PART I 

PERMIT REQUIREMENTS 
SECTION ~. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS: 
and iformwafer runoff. 

Pennit number: AR0036412 
Page 1 of Part I 

OUTFALL 001 - boiler blowdown, condensate, cooling t ower blowdown, 

During the period beginning on effective date and lasting through date of expiration, the permittee is authorized to discharge 
from outfall aerial number 001. Such discharges shall be lLmited and monitored by the permittee as specified below: 

Effluent Characteristic 
Haas 

Dail~ ~vg 

Flow • N/A 

Chemical Oxygen Demand N/A 

Oil and Grease N/A 

Total Peaticides N/A 

Total Chromium N/A 

Total Lead N/A 

Biomonitoring*** N/A 

* Flow must be monitored and reported. 
** When discharging. 
*** See Part III, Other Conditions. 

Discharge 
(lbsfday) 

Call~ Hax 

N/~ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

LLmitationa Monitoring Re~irements 
other unite (sg:cify) Measurement Sample 

Daily ~ ail:z: Hax Frequency ~ 

N/A N/A Oncefweek Instantaneous 

N/A 100 mg/1 once/Week** Grab e 
N/A 15 mg/1 once/Week** Grab 

N/A Report Once/Week** Grab 

N/A 0.4 mg/1 Once/Week** Grab 

N/A 0.4 mg/1 Once/Week•• Grab 

N/A N/A Once/Quarter** Grab 

----------------------------------------------------------------------------------------.----------------------------------------
The pH shall not be leas than 6.0 standard unite nor greater than 9.0 standard units and shall be monitored once per week by grab 
auple.** 

There shall be no discharge of floating solids or visible foam in other than trace amounts . 

Samples taken in compliance with the monito.ring requirements specified above shall be taken at the following locat ion(s): 
outfall 001. 

at the 
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PART I 

PERMIT REQUIREMENTS 
SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS: 
wlltiwater. 

I 

Permit number: AR0036412 
Page 2 of Part I 

OUTFALL 002 - treated process, washdown, scrubber and sanitary 

During the rriod beginning on effective date and lasting through date of expiration, the permittee is authorized to discharge 
from outfal serial number 002 . Such discharges shall be limited and monitored by the permittee as specified below: 

Effluent Characteristic Discharge Limitation& Monitoring Re~irements 
Haas (lbsjday) other Units (sg:cify) Measurement Sample 

Daill Avg Daill Max Daill __!!9 aill Max Frequencl !n! 
Flow * N/A N/A N/A N/A Continuous Record 

Biochemical Oxyyen 
O.Und ( 5-day 68 259 N/A N/A Once/Week 24 HR. eomposite41t 

Chemical Oxygen Demand 315 

Total Suspended Solids 79 

Anmonia - Nitrogen 10 

Phenol 0.03 

Total Chromium 0.12 

Total Lead 0.12 

Total Pesticides 0.07 

Biomonitoring** N/A 

• Flow must be monitored and reported. 
** see Part III, Other Conditions. 

455 

214 

20 

0.1 

0.24 

0.24 

0.40 

N/A 

N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Week 24 HR . Compos i te 

N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Week 24 HR . Composite 

N/A N/A Once/Week 24 HR. Composite 

· N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Quarter 24 HR. Composite 

The pH shall not be lesa than 6.0 standard units nor greater than 9 . 0 standard units and shall be monitored three times per week 
by grab sample. 

There shall be no discharge of floating solids or visible foam in other than trace amounts. 

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following location(s): 
Outfall 002, following the final treatment unit as it enters the disposal pipeline to the Mississippi River. 

at the 



• SECTION B. SCHEDULE OF COMPLIANCE 

Permit number: AR0036412 
Page 3 of Part I 

• 

• 

The permittee shall achieve compliance with the effluent limitations 
specified for discharges in accordance with the following schedule: 

Compliance is required on the effective date . 
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PART II - STANDARD CONDITIO. 
SECTION A - GENERAL CONDITIONS 

I. D•ty to C.O.oly 
The perm1net must comply With 1U conaltlons ol thiS l)efmfl Ally oermn 
noncomDIYnce consututes 1 WIOUbon ol the 1e2e111 Oun Wallrf Act 11111 the 
~unsu W1ter 1110 ,., Pollution Control Act 1nc1 IS ground.s lor enlorcement 
~cuon. tor oermtttermmltlon. revoauon 1110 reiSSUinct, or moolfaDOn: 01 101 
.1tn111 ol 1 oerm•t rentn.l IOOIICIIIon. My v11ues reoone<l tn the reauueo 
O.scnarge Mon11onna Reoortwlnch 1re m ucess of 1n eltluent llmrtauon soeclfltd 
'" Put LA s/IJH conS11tute e'lldetlct o1 VIOlation ot such eltluent hlnii1DOn 1110 ol 
tn•s perm1t 

2. Ptn~h..s for Vio&l'-• of r.n.rt Colditiolls 
The Ari1nS1s W1ter 1110 ,., PollutJorl Control Act oro'lldes that 1ny penon who 
Vl~tes IDY PIOVISIOIIS ol I permit ISSue<! under the Act Shill be &ullty of I 

m1sdemunorand uaon conWICIIOII dlertOI shiM be subteet 10 1momonmtnt tor not 
more thin one Ill -,ur. or 1 hne o1 not more thin tenthOIISind Oolllll t$10.0001 or 
bv both sucn hne 1no 1mpnsonmentlor ucn Clay ol sucn v101111011. Any person lfhO 
VIDIIttUny l)fOVISIOII oil permrt ISSUtO Unotf the Act may 11$0 be SUD!tCt tO CIVIl 
pen11ty m sucn •mount as the coun st~~M hnd IOIIfODIIJII. nocta eaueo hve 
thOUSIIIO Oolllrs ($5.00011or UCII «Yy ol SUCh VIOIIIIOD. The !act tllat any SUCh 

v1ollbon may consutute a m•seltmunor shall not De 1 blr to the rn11ntenance of 
SUCh CIW ictlon 

3. Permit Act1011 
lh1s oernut may 11t m001heo. rt'fOleo 1nc1 rerssueo. or ttrm1nated 101 c1use 
•nctuo•nc. but not limited to. the tollowlnc: 
a V1ol111on ol1ny l!flm or ConcllllonS ot thiS permit: 01 

D. Obll•nmg th1s oermn by m1sreoresenu11on or t1ilure to 01sc1ose lully 111 
retev1nt IICIS: or 
A cn1nge 1n 1ny cona1t10ns that reauues ttther 1 temooruy or permanent 
reoucnon Of tllflllllltiDII a1 die aulllonzeo Olstfllrtt: Of 

o. A dettrm•n•uon tlllt the permitted ICtJVIty endlnttrs num1n neahh or tne 
enVIronment 1110 un only be reaullteo to •cceouote levels by permit 
modiiiUbon or ttrmiNtlon. 

e. Fa~ure 01 the permrttet 111 ton~C~~y 111111 die OfOVISIOIISol AOPCE Retuilboll No. 
9 (~IIIII leeslu leQUired by conc1111011 II A. 10 heretn. 

The hhna ot 1 request by the ptflllltlee lor 1 oermrt modlfaiiOII. rnoabolland 
rmsuance. or rtriiiiNIIOD. or 1 noohatJOn ot olanneo cnances or lnbCJPited 
noncomounce. does nat my any penNI tonclrtiOn. 

4. foliC f'lttt.tuts 
Namtllmndlnl Pan llA.J.. II any IDIIt etfluent SlaiiiUrd or orotubltlon inctudlfll 
1ny sclltdule ol compliance speafied 111 such elflutnt sUndlld or prorubrtiOIIIIS 
orornulcated unae1 Reaulluon No. 2. u 1rnenc1t0 treautabon estatlllslllnt w1ter 
QUIIIIY ~unouas tor surfiCt w111rs ol the StJII ol ArbnSISI or Section 307111 ol 
!ht Clean Witt I Act lor 1 IOIIC ootlvtlnt wlltcll IS l)ftseD!II'I the diSCIIIIIt lnd IIIII 
SUllO I ro 01 oronlbiiiOI'I IS mort stmll!flllllln any tllnti1110D on the OQIIUIInttn thiS 
oermrt. th1s oermrt slllll be moo•fiecl Of ,.__, 1110 re•ssueo to conform to tilt 
!oaiC elltuent s1111011ds Of oronlllltlon 1110 the perrnrttet so nooheo. 

e oermmee sn~ll com01y Willi erttuent siiiiC!ards or orohiD•tlons esuDIISMd 
unoer Reaut•tJon No. 2 IAJkaDSis Wattr Quality Stlndardsl. as 1mt1'10ecl, or 
Secoon 307111 ol the Oun Wlltr Act for toiiC oollutlnts Wltntnlhe lime DIO'fiCied 
'" the reawuons that esullhll those 1t1nd11ds or orotnbtllOM. even 11 the oenM 
lias not vet been moolftfd 10 IIIC«<IIf1W die leQUirtment 

5. CiVIl lncl Cn•tftll Lll~llty 
Eruot IS orOVIOe2 111 perlllll conddlons on ·'8ypuS1n& ' (Part II 8 4a.). and 
·uosets (Pan II 8.5 b.l. nothlll&ln thiS oerm1t shiM be construeo to retteve the 
oermrttet lrorn CJVII l)elllllla tor noncompilnu. Ally 111se Of rnlttnlly 
miSitadm& reoresentauon or concullllltlt ol•niOfrnltiOII rti!IIIM to be reoort!<l 
by the orOVISIO!Is ol tnn oenNt Of aootatlle mte ana ltderat stallrtn or 
•eaut•hons wnlth aeleats the reaulltllrf puroosn ollhe oermn may subtect the 
oerm•net 10 cnmrn1t eniOfUftlllll l)llnlllnt to tile AlunsiS Water 1nd ,., 
PollUtiOn ConUol Act IAct 472 ol 1~9. IS lmendeG~ 

6. Oil and HID!Ma s.b1llla LIIWity 
Holhlnttn m11 Oefllltt shiM be ~ to l)ftdurle the lftSDtUDOn ol1ny lept 
acoon Of rtlltve tile PlfllllftiM lrelll lilY moon•ll*bi's. lllblltlles. Of OtNlbes 10 
.. ntcn tnt oermrttet IS or rn~y lltsuDttCt under Section J II of the Clun Wattr Act. 

7. Still UWI 

• 
Noth•na •n thiS oermrt snaM be COIISinled Ill oreducle the rnstJiutJon olany fetal 
ICIIOD Of rtllnt the Qtr1llldet Ira. any ~ lilblltlleS.. 01 Dtftllbes 
embllsllecl pursuant to any aPOiallll Sbte II• or reaulluon unclef 1111t1onty 
oreserwo by Section 510 ol the 0ta11 Wallf Act 

I . Pf'OIIII1Y RJ111ts 
The ISSIIIra a1 1M oer-t daiS lilt ClltWY lilY cnotrtY "CIIIS Ill any 10ft Of lilY 
Udii11V'I on"*tft. nor 11011 n 1111110nlt any •n1ury to onnta ~)roomy Of any ID- II per1DIIII ntfltl, nor lilY.,.,, II lilt ftcllnt. Sllll•tocllllwl. 

~ 

VU$10112 

e ..... loff'lrtll 

' · Se .. llty 
The OIO'fiSIOIIS ol 11111 oetm~!Jre sewn~ Die H '"' OIO¥ISIOIIJ a1 tiUs oermlt or tile 
10CJIIQD011 ol any Of~ ol thts oermu to any c~rcumsllnce.u neld tnnlld. lhe 
•PIIitlllOD lor sUCIID!niSIOIIS to othef CJrcumsunces. 1nd tile rem11noer olthiS 
pe~mrt. snail nat De alfiC1tO tnereoy 

10. Ptrwt f"' 
The oennrttet shiM com01y .nth aW aol)liCIDit oe~m~t tee reaUIIemtnts lor 
wiSIIWittr dtstlllrtt f)tlm•ts n aescnbeo '" ADPCE Reaullllon No.9 (ReauYuon 
lor the Fet Sysllm lor EnVIronmentJI Ptrmusl. htklrt to oromOCiy rem•! 1M 
reqUired tees Slllll be arounos lor tne Director to '"""" ICDonto termlllllta thrs 
permit under tnt Of~ gj 40 CfR 122.~ 1nd 124 51rU. as l<IOCIIeO tn AOI'CE 
Rquilllon No 6. 1nd the PfOVISIOns ol AOPCE Re&ulluon No. 8 

SECTION 8 - OPERATION AND MAINTENANCE OF 
POllUTION CONTROLS 

I. "'"" 111*1'- ............ 
1. The Ofnlllttle Slllllat Ill biMs PfO(IIl1y OOtlllt lnd 111111111111 1MIKIItbes and 

sysllml ol lTUtiRIIIt and control lind rellll<l aoountn~ncal whiCn are 
1nsllllld Of IISed by the Otl1lllllft to ICIIItft C0111Dirlla Wltll the tondrtiOfts 
ot thiS permit. Prooer ooennon ana m11ntenance 1lso 1ncludes ICitQUitt 
IJDOfltory contrOls 1ncl IIICIIGD~Ytt ouauty usurance procedures. flus 
prom1011 reaUtm die ooeratJOn o1 blc-up or 1u..,ry fat*bes or Stlnlilr 
Sysltml WIIICII Ill Installed by I per!Mite only wMft the OOfi"IIIOII IS 
necessary to ~en.w cornCiillnce Willi the COfiClttiOM Ill die oernwt 

b. The permt!lle s!IIU DIOVICII 1n ldeQUite Ooerlllftl Stilt whiCh IS duly 
QUI If ltd to Clllf out OOtfiOOII. rn11ntenance 1na testlntluntiiOM ItO lilted 

IO IIISllle COrnOIYia Willi die COndlbons Ol thiS Otl'mrl 

2. 111M to 11111 Of ......... Get-
It s/1111 no! lie I defense IOf ll)llllllllft Ill In tniOfCernen!KIIon tlllllt WOUld hive 
been nec~ry 10 hilt or reouce the oerm•neo •CbviiY '" order to m~•nt11n 
comllil'nte w1t11 tne cono11101\S ol thiS peri!IIL Uoon redUCliOII. lass.« !allure ol 
the tre1tment lKiilty, the Otflllltlft SIIIU. to the lllent IIICISIII'f tD m111111111 
t OIIIolllntt wtth liS permrt. tontrol DfodUCbOn Of diSCIIafiiS Of llalll unDI the 
I Kitty IS I1SIDitd or altenll•ve IMIIIod ol treatment IS Df'lllldtd. Tills rtqtlllllllfnt 

applies. lor eumple wnen tnt onm11y source ol OOftf lor die Utatllltfll tac1bly •s 
recuced. IS losl. or 1111rna• OOWif suooty fa~s. 

] . Dirty to llitiptl 
The pe!lllftle """"" d IUSOIIIblt Sllos 111 ~~~~-~~Of DftV'Iflt "'Y dtsebarce 
10 VIOIIIIDII It thiS peflllll whrch IllS IUSONble kiltlrllood II ldwneiy llfecllnt 
hu1111n nulth or the etn-ment. 

4. a,.n Ill Trum.t Facilities 
1. By01ss not eateed•nt hmltlbon The oerm•net may alloe 1ny byPISS to occur 

wtllth don not CIIISol etttuent hllllllbOI'IS 10 lit uc:eecled. but onlY ll•talso IS 
lor essemraf m11ntenanu 10 assure elhctent ooenaon. These by01sses are 
not sub!Kt to tile DIOYISIOII ol Part II 8 4 b ana 4 c.. 

D HobU 
111 MhCIOittO Dypass.ll the oerm•ttet lDOWS m aonnc:t ot the netd fOf 1 

bypass. II $1\11 subiM lltiOf natJCe. II OOSSIOII. It lust 11ft Clays bi'lore 
die dllt ol the bypass. 

121 IJNnOCtPited bypau. The permittee Slllll SUOIIIIt notlte ol an 
uniiiiiCIOIIed byPISS IS reQUired Ill Part If 0.6124-llouf notice) 

Prontbltlon ol bypass. 
(I) ByPISS IS llfOIIIbrtld lnd the Director may 1111e tniOfCIIIItllt ICIIOII 

lpiMI 1 otmll1lft lor byPISS. unless: 
111 Bypass was unaYOIGablt to prevent loss al kle. ~ •ntury, 

or stWift orootr1'f «Yilll&e: 
lbl lhm - no luSiblt llllfNtJves to the bypass. such u the 

use of 1ulllr&ry trutmtnl facdtbes. reltiiiiOII ol untre1ttd 
•aSia. Of rtlltn•n~nce ounna norm11 Ptflods oleQIIIomtnl 
dOWIIIIIM. Thrs C:GftdllloiiiS not Slllsflld rl die lltr1lllllte could 
hive lftstllled ldeQUIII biClUO fQUIOfMIII to DIIVfnt I DYOISS 
wftldl oc.cumd dUMC 110111111 oenocts ol eca....-downMe 
Of Dft\lltllltle rnailtlnlnc:t. and 

!cl lilt Pflrnrtlet SUOIIliGICI IIOIJaS u reawecl by Part If 8.4 b 
121 The OuK!Of may IIIOfVV'IIII aniiCJOittd bypass. alii! cOIISICitnnc rts 

~Chene ettKts. If the CllrK1IIf dele,_., Clllt rt Will _. lilt lllree 
tondrtlons ~~sa.~ 1110V'11n Part 11.&4 c.m. 

5. U.tlt CoMitilel 
J. Eflld ollll UOSII- All UD$11 CamiiMtS an afhrmlbft defenw ID Ill ICDOII 

broupl lor ncwa.DIIIIQ 111111 sucll IICfiDOioCY IIUIII ..,_. ttflueftt 
11111111_. II lilt ,._ s It P'ltrt II 8.5.b. ol U.S_... .,. Nt. MD 

delti .......... " hillil,...,.. ol c--.-....... ... -~.,-- ....... IQIII.. . .... 
n .. ._--..ct • ..-.. ..... . 
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b ConciJIIoM llliCI'SSitJ •a ~ ACIIflllltiii""'WIIIIIS II 
emllltsll me alhnutM otleltW 01 UOilt 511111 --.sn•. ttlrout!' IJf1IOtfiY 
sr(lllll tonttii'IDOrllltGUS ooen-.c -. or alllef rettnnt tw11ntc ttlll 

Ill An ui)WI occurreo ana ttlat 1111 oermtnee un lllenbly tilt soeclhc 
Ullle!$1 Ollhe UOSit 

21 lht orrtlllt1eO IK!Wy W1S lillie lillie bt1nC prooerty OOtfiiiO 

IJI The oermdtH SUDIIItllfO noaa OIIM uowt u rtOIIUIO by Pan II 0 6 

141 I he uermtnee con•oueo w1tn "" re~111 nwuutn reoweo by Part 
1t B 3 

c Burden ol proal In any eniOfCtnltlll orocteomc tile oermttllt SHiunc to 
t1110iih tnt occurrence ol 1n ui)WI hu lilt ouroen 01 otool 

6. h-* s.IISIIIICH 

SoiiCis. stuoees hiler oacawnll. or otnrr oollutlniS removeo tn tile count ol 
trellmtnt Of control of nsttwaten snd be OISOOStO of tn 1 111.1nner suen as 10 
prevent any DOIIuUntlrOfll such materials trotn en11nnc till wattn ollllt stllll 
Wntten liiOfOQI IOf suell cl~t mtnt be OGIIIIItll from tilt AOPCE. 

1. "- fltlwe 
!lit oer1111net IS resoonStlllt IOf lll.ltnUJnllllllltOIIIII wteeuards 10 Drtftfll 1111 

d1scnarct ot untruttO or rllldtouatety tre1110 waSits ounne ettctnal CIOWI 
tlllvre ttllltf by rntJftS Ill ~~~~ ..,..., sources. mndby lfMIJIOIS. Of 
r.-n11011 oiii\IOtQIIIItly tml!d elftutlll 

SECTION C - MONITORING AND RECORDS 
1. ...,_JHIItMSI ...... 

S.mOits ana measurements u~ u rtOwreo nttem snaN be reorntftlliDwt 01 

''" votu1111 1n<1 nJtUrf 01 tht mom101eo OJSCJ\Jret aunnc the enure Oflltonnc 
penoo All S~mllltS snl~ be Ultllllllll tnon~~onnt parnu sOtQ!Ied m tnrs oenM 
1n<1 unless otntrwtst soecttttG. IItfort me effluent totns or IS OtiiiiiCI by'"' orner 
•lstutrtllll. DOOy otwattr. Of SUbsUna!. MDnltonRI 1101n11 WK not be Clllnpcl 
'ltlhOUI notttteabCNI 10 IIIII tnt apprOVII ol tile DtrteiOI. lntttmrtllnt diSCIIIfl!S 
Slllllllt monUOfiO 

2. flowllluHn .. IIU 
AooiOCIIIIII t1ow mtasvrtmtnt ~ lnd mtiiiOIIs COOSIJitnl Willi ICCtDCtcl 
SCitllbltC CMXIICts SIIIM bt stltcttd 1110 UstCI !O tRSIIII 1111 ICCUIICf IIIII 
reillblltll ol mtiSIIIIIMIIIS Ill tilt YOIUfllf ol fiiOII1tOrtd ciiSCNrtfS. !lit dtVICfS 
Wll be tmllllleo. ullbrllltCI ana mllllllttMO to onsure 1111 accuracy ol tilt 
mtiSUitflllti!S lrt COIISIUtnt Willi Die leuolld UPIDIIttf ol IIIIIIYII' ol dt'f'CI 
0tnas Jlttc:1tCI sllallltl aOIIIit ol 111US011111 flows Willi I IMIIIIIUIII OtNIIon ol 
Ins lllln !.Ill" lrotn lnlt OlSdllrJe r.-s IIIIOUiftOUI 1111 rance Ill IIDIC1Id 
drscllllet --.s 1fld sllallllti111S1111ed II lilt -*""C 1101nt alDie O!KIIIIIf. 

llollltonttC Procedllftl 
~ IIIUSI be COIICIIIOIO IWifdmtiD lest OfCICeCiurt5 IOI!fOWd llftOer ~ 
CFR Pan 136. unless otntr tnt OfOCtclurts hlft DHn SlltCJtltO Ill thiS oermrt. lht 
lltfllllftH SM~ Uhbfllllnd Otr10flll !MIIIIItfllna! OIOCIOUm on all mont10f1111 
I IIII IMIYUCII IIISIIUIIIII\QIIon 1111111trn1S treoutnt tfiOUIII to IIISUrt ICXIIfiCY ol 
meuuttments ano Sill~ msure IIIII llaCI'I CIIIOraDOn 11111 mlllllltfllnct IICIIV!tlll 
• otl llt conoucttO All ldtillllte '"''-... ouaary conttot OfOCfllll '"'"*"' 1111 '"''YSIS ot slltiiCitnt sU11111ros. SDiltS. 1n<1 auOIICite wmllltl to •MIIfl tilt 
accuracy of ~~ reoutreo '"''YIIW mutts Willie matnutneo by 1111 ptl1llfllltt ot 
dGII\IIlCI COfllmttCIIIIabofaiDIY All nwttnllllll. SDIIts IIIII dUOIIall Slflllllts 

Itt 10 lit IMiyzeG on Ill" of tile SIIIICJits, 

Ptn~ltitl fOf TIIQtfiiiC 
lhe Arunsas Waitt ana All Pollubon Control Act OIOVICits IIIII any oerson who 
lllsltteS umoers Willi. ot knowtnctY renc1en IIIICCurate. '"' rnonttonna dtV!Ct Df 
metiiOO reolllrtd to Dt IIIIIDIItntC unoer the Act snail bt 11111tf ol a mt111emt1nor 
1nd uPOn conV!CDOn tntttol sllll be suottct to omonson1111nt lot not -• 1111n 
one Ill yur Of a hne 01 not -lllln ltlllllCMind clollln 1$10.0001 Of lly llaCI'I 
SUCll hne 1110 -~ 

S ....,._. If IMftonllllnllttl 
""'"'tonne rtSUIIS mustoe,.._.., on 1 lllsdl•ree Monltonna IWDOfl IOMJII tor• 
tEPA No 3J20.11 Ptr!llldea lrt !tOllinG 1D 11st OftllflflllCI DMllloriM orOWICiell 
by ADKf.. unlnS soeahC wnnn ~ 10 11st Oilier f'IOOflftl tor.s IS 
01111111t0 1r0111 AOf'C£. Monrltlrml mutts obllttMO ounne1111 Dm*D ClltiiOJr 
monut Wll be SIIJIIINrued IIIG rtDOI1I!d on I DfiiR 1-OOSIIUfled no IIW 111111 
the 2Stlt day ollllt _.,. tollowlllc lilt COIIIOiltld "'*'"' penociiO llttlfl 011 1111 
eHtcDw d all o1 tile Dtf1llll OuDiUte tODitl ol DMR' s Sllnecl •nd ctrblled as 
reoweo by Part 11 d llano Ill Dllltr rtooru reolllltO Dy Pan II D IRtclonmt 
Aeounmentsl. 111111 Ill svoeao 10 1111 Ott8CIIfll 111e tallowlniiOdms· 

l)rec1Df 

~nws Dtb111111t111 at Pllllullon 
Control and faloo 

8001 Nlbonll Dnve 
PO 8oa9513 
IJIIII Roc-. AR 72219 

11 lltfllllllt.,.. outllllllilllniDIY llalitlllw wiiOitnt arwUor 1,...,_ 1M 
n1mt ano IOdrtss ol 1111 COIIIrXlllllllriiDIY 111111111 IIIClullell 0111111 OMR. 

VUSIOIZ 

6. ~ ..... ~ .. ,...... 
II tilt .,_.. ......., any Ollllutant "*' trtQIIttlltr Nil ttOlllftCI by IIIII 
pen111t. 1n1f1C 1nt orocte~um IOOIOWIII unclef ~ CfR 136 Of IS soecJtltO In tiltS 
ptrtllll tilt m4lltl a' tills IIICIMOf1lll $1\&11 be tncJudell Ill the UltlliiiiCIII IIIII 
n!110111111 Ill 1M dill WIIIMIId .. tile DMR. 5«A llltiUSIIIII1QUttiCf w•IISO oe 
.nda-.1 on 1111 DMtl 

7 . ............. . 
The oerllllttH Wfl rellln recOfOS ol Ill manttOftftC tniOflll.lllOII tnciUOiftC 1M 
ullllniiCIIIInd ~nee recorCis lftO a• Dflllnal SIIIO Clllrl lfCO!Oml(S IOf 
continUOUS rnontiOftnc tnsuumentatiOII, LDOif\ or 111 rtoorts •eut~~reo Uy thts 
llfllllll.lnd rec:Dflls olal csau useo 11 tomllltlt t11t alllliU~ontcw liiG oeu1111 lor 
1 oenoa ol1t1US1 3 '"" 110111 me 11111 of tnt wmolt. menuret~~tnt. reoort Of 
ai)OIIUIIOII flus lltfiOCIIII.Iy lit eattndtO by ttoutst ol tilt DtrKtDf at any ume 

. . ...... eo. .... 
Records and '"""*'"C tniOfiii.IIIOII 111111 tnctude: 

The dati. euct pllet. bme and metnoos ol wmDIInC Of musurements. and 
pmeMIIWS IIWCI. tlany: 

b The tndiWICIIIIIIsl wno oeriormtO tilt wmolulc 01 l'IIUSIIftments: 
c. The cllttiSI IM!yfa .re IOfmtO, 

d The tnGtWidlllllsl wllo Clll10f!Md tlllanalyxs: 
e. The ~ IKIIMIUIS Of IM'IIIOOs U1eG: 1110 
I The llltiSIIftlllfiiS lnd mutts ol SICII IMiyses.. 

' · ·~ ... (atry The Dtfllllntl wllallow tilt Director. Of an autllonzOI ~nlltllwt. uoon 111e 
l)ltWnlliiiOII Ill CRCitnUis 1110 Oilier dotllllltiiU IS lllf Ill reQUil1ld by il1f ID 

Enllf UOOI'I tilt DlfllllfttN I lilt~ Wflele llfC!illld lacirty Of ICDV!ty IS 

IOU1tCI Of COIICIIICIN. Of Wfttrt reconb miiSibl ... Ulllltf lilt CIIIICIIIIOIIS 01 

lhrl OtfllllC 
b tbwt ICCtU ID 1110 CCIOY. II rtiSOIIIDie DllltS. IIIy rftonls ltlllliiVSIIIt ILtot 

unoer 1111 c01101oons ot tillS oertNt 
c. ln$01C1 It rtiSOfllllllllllln lllf IICdlbts. tQIIICIIIIftlt jllldudrllc IIIOIIIIOfllll 

and contn11 eotiiOIIIIIIO. OfiCIICts. ot OOtRIIIWII r..-...s Of rtQUROunotr 
tntS oer11111: 1110 

d. SlmOII. tnsoect Of IIIOIIIIOf II rusonablt btlln. lot tilt Ollf1IOWS GIISSIIMI 
ptllllll COfiiOhlnct Of U otlltnmt llllllonltO by tilt Qun Wallr Acl IIIII 
subsllncn Of parallltlln 111ny 1oc111011. 

SECTION D- REPORTING REQUIREMENTS 
1. ,.... Clllllln 

Tile 1Jf11111ft111 111111 IIW,.... 1nd cw...cse clllnsllld ~ • ._ •• 01rtctor 
lot ,..,.,. IIIII allllf"ll onOf IIIIIJ !lil..cl Dll'f1JQI ......... Of ldOIIIIIs 10 
lilt .,....... IK- Nallct IS rtQWtcl only wlllft· 

FOIIMn1niiDitdllfllrl 
a. The 111tnt1011 or Jddrllon 10 1 oerllllllld I~ liLlY -'-oliN cn~111 

101 dtltrllllllllll w111t111r • taoity d • new sourt~• ~ CF1I f'ln l22.291bl 
b ThlllllriiiOII ot IOdtllon cOUld 1JIIIIfteanlty Cl\lllff llllllltlft 01 lfiUUst 1111 

otlllllll't OllllihiiMCS _..,..., TillS IIMitiCIIIOIIICIIIIIII • .-s WIIC1I 
1rt SIIOIICt Nlllllt 1D tlllutnt kfllfiiiiDM m tilt Dlf1llll 1101 to RCIIIIIC.IDOn 
reolllrtlllln1llllllltf ~ CfR f'ln 122.42111111. 

F01 ronr Ditdllfllrl: 
C. My CfWICIIII tile laarty Cl«fllf11 ~ucltrlt 1M ....... II lilY ntw 

source Of Sl&lllfant e~«naree 01 111111hunt clllfllll • the Quanory Of 
Quality ot u1111ne dtKIIIraa ol DOIIIIIllntsl must lit rtCIIInld •lilt Dlf1tllllllll 
lUtnoniY In 110 CISIIII any ntw Connte1JOIIS.Incrtnld llowl. Of Sllllllant 
clllnaa '" 111Hutnt ouahty oermm.s ttllt wt11 cauw WIIIIRIII olllll e1t1utnt 
biiiiCIIIOIII SOld* htftfft. 

2. Mtlatl ...... Jlllll• 
lht otr111ft11t SftlliCIWICIYIIICI IIGIICe 10 11\t 0trte10f Ill lilY pilllllld dlanta Ill 
1111 Ofl'lllrtllclldrt Of """ WIIICJI ""' result "' none..pltlllel Willi Otfllll1 
reo~ 

1. ,,.....,. 
The 01f11111 d .-nnsler 1111110 any IJfi1Dfl t J.UOtaittr .-.11111 DtriC1ot The 
Oti'ICllll' lillY,..... ........ Of rtftQ1101111111 ,..._. .... ptnlllt. 

"'""' .,._ crlltlt ..,...... 11111 -0011• wca..., ....,_,., u 
""' lit MCmliY uncltf 1111 Act. 

4 . ............. 
................. 111111111 ,...,..It Ill ....... "" .......... 
Pan n.c.s. (Rtoonlftel. Dlldllfll ......,... RICiorU _. Ill ......,... ..._,....,..ecandunlllll,...,.....,.._ 

S. Ct Jilt IT SdiMIII 
R~C~orUII ca•llil .. • ,.. ••• , ...... OfiiiJ.....-..... -...-. 
andlilll:qu ac-..•..,ce-a'tnce~ll .. ..,...sllll 
.......... ~~e~r ... l ..................... ,., ...... .. .............. _.. ., ..... .... 
Ilia .... ...., ......... _ ....... ___ _ 
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'· T...,..._.._..._. 
The PCillllnet sn•ll ttportany nonc:omC~Nnct wnldlru• endlnttt 1101111 Of 
tnt tiMfOIII!Iflll Ally tniOfiiiiiMitl w• be llfOW*I orally Wlllllll 24 hours 
lrom the ume the 0tr111111ee becoales natt o1 tht cueumsunca. A wntl!n 
submWIOII sh' U also be l)fOYided Wltlllll S days o1 1111 ome the prnnrnre 
btcolnes IWirt ol tilt CIICIImSIInca. The wnftln SUOIIIdSIOII WM COfllaln 

tnt loiiOWIIIC 1niMNoon: 
Ill ' descnpbon ollhe noncoml)luu•u 1nd 1ts cause. 
l2l the ~~enoo of I\OIICOC!Ipqnce, 1nctudsna UICI dues 1nd tunes. 1nd If 

tnt noncOfnollance has not been corrected. tile anOCIPIIeO lime 11 IS 

eapectfd to continue; and 
131 stePS IJktn Of planned to rtduu. etu111n.te ana Ote'ffllt reoccurrence 

ot the noncorn«*anc:e. 
b The lollow1n&11!1U be 1nt1uded as IIIIOflll'tJOn whiCh must be reponed Willi In 

24 hours: 
I I) Any unaniiCIOIIId by1IHs wtwcll eacreds any effluent ~mtllbolllll the 

permit 
121 MY UPSet whteh uueds '"Y elfluent turu!Joon 111 lilt permrt 1nd 
131 V~bon ol ' llllllmUIII dilly d1schlr~t klllftabon IOf anl ol the 

pollutancs Utecllly tile Director 111 Part Ill olllle pelllllt to be rePOrted 

""""' 24 hours. 
c. The Olrector may wasw the wntl!n rePOrt on 1 use-by-cue llasrs II lilt oqt 

report hu been recetw.l wrthln 24 hours. 

7. OtiMf ·~IIIICI 
The permrnee 111111 rePOft atltnSIInees of noncoml)lllnte not rePOntd under Part 
tl0.4. S. and 6. at tile Dme monrtonnc rei)OfU are suomttled. The rePOfU wM 
contain tne rni~Don ltsteo at Part II 0.6. 

1. Owlets •• Oisclllrp crt Toac Sutlm- for llld1S1NI Oildllrpn 
The perm1nte 111111 nooty tile Director IS soon u he/slit knows or has ttiSOIIto 
bebeve: 
1. That any acbYity lias occurred Of WIH occur wnteh WOIIid result rn the 

diSC!IIr~. rn 1 routine or lrequem biSIS. ol any toaiC pollutJnt whiCh rs not 
hmtl!d 1n tilt oermrt. tl that dtSCIIarce Wilt ucero the nranest ol tile 
"noDfauonle¥tls" descnbectln 40 CfR Pan 122. 4211U21(48 FR 14153. Allnl 
198la.s amenoed II 49 FR 38IM6, StllltiiiOer 26. 19~~ 

11. ~~ any acbYitY Ills occumd or Will occur whlcll would result 111 any 
dtSClllflt, on a non-roullftt or tnfntQUtllt baSIS. olatoac POktlnt wlllcll rs 
not hmt~ m tile perm1l 11 IIIII dlSCIIIrct Will eacted tilt hiJntSI ol tile 
"noolabolllnets" descnbecl 111 40 CfR Pitt 122. 42111121(48 F R 141 Sl Apri 

l. 1983. as amended 11 •9 FR ~ ~ 26. 1984). 

9. Dirty to """* ......... 
The perm11tee shall lur!ll111 to the Director. wttlnn ' ruSOMble lime. any 
• nformaoon wlltch tilt Director ruy rtQUISI to ottermtne wnetller cause emts lor 
moc:hl'flnc, revoktncano retu~Mnc. Of ttrmllllbnl th1s ~~erm1l or to dellm1ne 
comPitance wnh th1s oermtL The oermrttJet shd also lurntY~to the !llrtetol. upon 
rrouesl tOOieS ol records rrolllftd to be kePI by tiltS oerlllll lntormaDOn wM be 
suo1111ned m the lorm. runner, and bme frame rtQUISied by tile Director. 

10. Duty to ... .,.Y 
II tne oermrnee WIShes to contmue an actJ'flty rqull~ IIY th1s permrt alter the 

tJCIIIIIIOII dara ol thrs oerm1t. 1111 permrttJet must apply IOf and obtain a new 
permtl The cornbitll IPOiaiiOn ww bt submllled at lusa 180 days before tile 
tJPif11Jon dlte ol tllrs oennrL The O.rec1Dr may arant PCrmiUICIII Ill submit an 
aoplleanon leSS than 180 days tn •dnnct but no liter than the oermn t1CIIf111011 
date. Conttn~uon ol tiOifln& pennrts wu be rowrneo by rtCUIIIIOns promul· 
pled tn ADPCE RtautatJOn No. 6. 

11. Sii!IIIOIJ ......-u 
All a()OIIQIJOIIS. rtPOfU Of tni«NIIOII submrnld to lilt Director wU be sr(l\ed 
Jnd ctrbhed. 
L All perrlllll OoitCIIJorlS WM be 1IIMd n follows: 

VfUIIII 7 

Ill Fora corporation: by aresDOIISible cori)Or1tt olhcer for the purpose 
of tillS SKIIOII, 1 ftSI)CIMIOie C«POflll othcer means: 

(I) A pmldtnt. secl'ltlry, treasurer, Of V!Ct-l)mlllent ol the 
COIIIOfltJOn IR Chlflt 01 I IJOIICIOII bUSiness luncbon. or any 
othef pmon wllo perlonns Sllllllllr I)OIIcJ Of decl»orl·makln& 
funcbons lor tile C01110f111011: or 

(u) tile mlfllltr of 0111 Of more manufactunna. prooUC11on. Of 
ooenunc tiCiitlft tfiiOIOYIIII_. tr1an 250 Otf'SOIIS or 111 .. 111 
cross an~ulll uta or eqlt!IOrtura aacac~~nc S2S llltllion ~n 
second Q~l'llf 1980 dollars I. d autllorwy Ill Sill' doc-IS Ills 
btt!l aSSIIMII• Clellflllld II IIIII'MIIIIIf 1ft ICCOI'dlnc:.llllll 
corporall cnceaura. 

121 For a PlnntrslllO or soli propnetllfSIIIO: by aatnerat panntr or the 
oroonetor. rtlllldrrtety; or 

e ,.hfPwtll 

(3J F Of • 1111111011111ty, 51111, Fedml. or Clllllr fiUOk lllfiC'r. by tltllef a 
pnnt1011tuev11W officer Of raniMic tleC1lCI oitlclll. FOf IIUfliOSIS o1 
tllrs section, 1 pnnallll UIC1Iht olfJat ola F~atace.nc:y lntludes: 
~I the cllltf e&ICIIIM oltat ol tilt llfiiCY, Of 

(11) A SIIIIOf tiiCVht otfiCtf 111 .. 111 rfSIIOMlbirty IOf the o¥traN 
ooeratiOM •• onnaoet ceocra• u1111 o1 111e alfiiCY. 

o. All reports mt'"red by the Ptf1llll and Olhef rnlormauon rrouestecl by tile 
Director SIIIK be Sl(l\edlly I person descflbed lbcM Of by I duly IUthOflnd 
reoresentauw of IIIII person. A person IS 1 ciuty authorued reoresentJIJ¥t 
only tf: 
Ill The •utllonutJon rs 1111111 rn .none by 1 person descntled abcM. 
(21 fhe IUdlonZJIIOII Sf)tCihed erthef Ill lndlftlull or I I)OSI1IOII ~~~~ 

rnoonsblllty lor lilt O'fefiM OOtraiiOII ol the f'tl\ll.ltecl IKIMil Of 
actnnty. sucll as the 110$111011 ot plant manacer. operator ala well Of a 
11t11 held. SllptflfttenOtn or IICISiiloll ol eQUtAitnt I'ISOOMIOIIIty. tA 
dW, autllonlld reoraetiCIIM may IIIIlS be tllfllr I flllllld IIIChVICI~ 
or any rnd1VId~l occuDYiftC analllfd OOSitJonl: and 

(31 The wnnen autllonlJIIOII rs s.ubllldlld 1111111 DlraciDr. 
t. Ctl'tlllaiiOft. Ally pmon SICIWII a OOCUment lllldef thiS SICIIOII shall make tile 

lollowlac cel'tlfutlon: 

"I Ctf11fl Und6 Plflllty olllw IIIII tllrs dotullltflt a.nd IIIUKIIIIItiiiS were 
pre011t0 under my d11ec11on Of suoem11011 1n acconlance Willi a system 
dfSiantd 10 ISSUrt IIIII Q~ifted Ptf$llllllfl property pther lnd IYII~te lilt 
mlOflllloon sublnltlld. Based on my liiQUIIY ol till pmon Of persons who 
ma111ce the sysltlll, 01 u.t persons dtrecUy ltSCIDfiSitllt IOf callltnnc the 
tnfonnaoon. tilt 111torruoon swnuttfd JS. to tile • ol my knowltdce and 
Dtltef. true. accurate. and comoltta. l am anre IIIII there are Sl&ntlant 
ptfllltleS lor SUDmfllllll false IRI«NIIOII. tncludl!ll tile OOSSIOIIIIy ol hne lnd 
1mf)OSOMitllt tor kiiOWiflt YIOIIIJons." 

12. .......,.,11.-u 
E.tttot lor data del!mllnecl to be con.hdenllal under 40 CFR Part 2and Rtcutabon 
6. aU rtj)OfU OfiOired 1n ICCOfellnct With the teriiiS of thrs Otflllll Shill be 
IYIAblt for DUDiiC lf\SOtdiO!IIl the olhcesol tilt lltpal'tlllelltol PollUtion ContrOl 
and EcalocJ. /Is mtiiW1d by tile RecuUIIons. tile 11111111nd lddms olany permit 
aootant or pefllllftet, penlllt afiCIIIC,Ioons. perliiiiS 1.1111 tftlutat dati wM not be 
CONIIInd canfldellllll 

13. ,....,ti .. for Falllficatioa of lttlorU 
The ArUMH Air and Water Pollubon Contral Att oroVIda thltany person •llo 
knoWittf rukes any false Slllltlletlt. reomtntatiOII. or ctr1111t.1110n '" any 
aootatJon, recon:t. report plan or other docullltflt hied 01 reQUired to be 
ma11111ned Ulldtr !firs Otf'lllll WI be suorect to C1'fll PtNibts soealted '" Part 
II k2.andlor cnmsnal PtlllllltS under tilt autnonryolllle Alunsu Waterano AJr 
l'llltutJon ContrOl but (Act 472 ol 1949. as lmtnGedl . 
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PART III 
OTHER CONDITIONS 

1.Acute Biomonitoring Requirements for Outfall 002. 

a. The permittee shall test the effluent for toxicity in 
accordance with the provisions in this section. Acute toxicity is 
defined as a statistically significant difference at the 95\ 
confidence level between survival in the appropriate test organism· 
in a specified effluent dilution and the control (0\ effluent). 

b. The permittee shall initiate the following series of tests 
within 60 days of the effective date of this permit. The toxicity 
test and associated analyses specified in paragraphs e. and f. 
below shall be conducted once per quarter. All test organisms, 
procedures, and water quality assurance criterion used shall be in 
accordance with the latest revision of "Methods for Measuring the 
Acute Toxicity of Effluent to Freshwater and Marine Organisms". 
The following tests shall be used: 

(1) Acute 48-hour static renewal definitive toxicity test using 
Daphnia pulex 

(2) Acute 48-hour static renewal definitive toxicity test using 
fathead minnow (Pimephales promelas). 

c. A minimum of five effluent dilutions in addition to an 
appropriate control (0\ effluent) shall be used in the toxicity 
tests. These additional effluent concentrations shall be 100%, 
10%, 1%, 0.1% and 0.003\. The low-flow effluent concentration 
(critical dilution) is defined as 0.003% effluent; the 1/2 low-flow 
effluent concentration is defined as 0.1% effluent. If more than 
10% of the test organisms in anr control die, that test (both 
control and effluent) is inval~d and a retest shall be conducted. 
Any retest shall be initiated within 15 days of the termination of 
the invalid test. 

d. The samples shall be collected at a point following the last 
treatment unit. Dilution water used in toxicity tests will be 
receiving water collected as follows: 

(1) 

(2) 

for rivers and streams, at a point upstream but as close as 
possible to the discharge point; 

for lakes and reservoirs, at a point as close to the point 
of discharge as possible but unaffected by the discharge . 



• 

• 

• 

Permit number: AR0036412 
Page 2 of PART III 

(3) if receiving water is unsatisfactory as a result of 
pre-existing in-stream toxicity (greater than 10% mortality 
in the control) , the permittee shall substitute synthetic 
dilution water or, with prior written approval from ADPCE, 
natural water which has been determined to contain no 
toxicants. The permittee must also report to ADPCE the 
toxicity of the receiving water. Regardless of which of 
the above is utilized, the pH, hardness and alkalinity must 
be similar to that of the receivin9 water. When using 
synthetic dilution water the perm1ttee shall insure that 
the concentration of total suspended solids (TSS) shall be 
less than or equal to that in the receiving water. 
S~nthetic water may be used exclusively for all control and. 
d1lution water in all subsequent tests. 

e. Flow-weighted 24-hour composite samples representative of dry 
weather flows during normal operation will be collected from 
outfalls(s) 002. The 24-hour composite sample consists of a a 
minimum of 12 effluent portions collected at equal time intervals 
and combined in proportion to the average flow or a sample 
collected proportional to flow from each outfall for the day the 
sample was collected. The maximum holding time for any effluent 
sample shall not exceed 72 hours. The toxicity tests shall be 
initiated within 36 hours of collection of the first 24-hour 
composite sample. The permittee shall collect a second 24-hour 
composite sample for use during the 24-hour renewal of the test 
solutions. Samples shall be chilled to 4 degrees centigrade when 
collected, shipped and/or stored . 

f. When collecting composite samples for toxicity testing, the 
permittee shall also analyze effluent for all parameters as 
specified in Part 1, Section A of this permit. These analyses may 
be utilized as those required in Part 1, Section A for the 
monitoring period encompass1ng the toxicity test or may be in 
addition to the requirements of Part 1, Section A, at the 
permittee's discretion. The results of these analyses shall be 
included in the full report required in paragraph g. below. 

9· The permittee shall prepare a full report of the results of the 
1nitial biomonitoring test in accordance with "Methods for 
Measuring the Acute Toxicity of Effluent to Freshwater and Marine 
Organisms", Section 13 (Report Preparation and Data Utilization), 
and shall forward a copy of the r eport to ADPCE along with 
information required by paragraph h. below. Subsequent full 
reports shall be prepared for each test but shall not be submitted 
unless specifically requested by the Department. However, all 
reports shall be retained by the permittee as required by Part II 
C.7 of this permit. 

h. The permittee shall submit the toxicity testin9 information to 
ADPCE on forms provided by the Department along w1th the Discharge 
Moni toring Report (DMR) submitted for the end of the reporting 
period following the toxicity test • 
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i . If no toxicity occurs within the first year of toxici ty testing 
f or all organisms at the effluent d i lution equivalent to 1 / 2 of the 
dilution at low flow (0.1% effluent), the permittee shall certify 
this information in writing to ADPCE and these biomonitoring 
requirements may be reduced in frequency or discontinued, with the 
prior, written approval of the Department. 

j. If a toxicity test 
demonstrates toxicity 
permittee shall continue 
frequency of once per 
permit. 

at one-half low flow (0.1% effluent) 
during the first year of testing the 
biomonitoring after the first year at a 
six (6) months for the duration of the 

k. When results of biomonitori ng submitted under paragraph g. 
above indicate lethality in the permittee's discharge at low flow 
conditions (0 . 003% effluent), the Department mar require increased 
biomonitoring by the permittee. Any such ~ncrease shall be in 
writing from the Department and will include the frequency and 
duration of the testing. 

l. The permittee shall submit the results of the increased 
biomonitoring conducted under paragraph k. above to ADPCE within 
15 days of the receipt of the results. If the results of the tests 
show no lethality at the low flow dilution, the permittee may 
return to the testing required under paragraph g. above, with the 
written authorization of the Department. 

m. If the results of the verifi cation testing required in 
paragraph k. above indicate lethality in the effluent at low flow 
dilution (0.003%), the permittee shall submit a plan for a Toxicity 
Reduction Evaluation (TRE) and shall continue toxicity testing at a 
frequency of once per month on the species showing lethality, using 
the sample protocols as specified in paragraphs a-f above, until 
the expiration date of this permit. 

n. An acceptable TRE plan, including a proposed implementation 
schedule, shall be submitted to the Department within 60 days of 
receipt of the results under paragraph k. above showing a lethal 
effluent. The plan will be reviewed by the Department. If deemed 
acceptable, the permittee shall be notified and the TRE plan shall 
become a requirement of this permit. Incomplete or unsatisfactory 
TRE plans and/or schedules will be returned to the ~ermittee for 
correction of def i ciencies. Failure to correct defic1encies within 
30 days shall be a violation of this permit. The TRE should be 
designed to: (1) determine what chemicals, practices, or 
manufacturing processes are causing toxicitr; (2) determine the 
effectiveness of alternative control opt1ons in reducing the 
discharge of toxic pollutants, (3) determine what parameter or 
specific chemicals would be a likel¥ i ndicator of toxicity for 
monitoring purposes; and (4) develop an ~mplementation schedule . 
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o. The permittee shall conduct the TRE in accordance with the 
approved schedule and, upon com~letion, the permittee shall prepare 
a report which contains, at a m~nimum: 

(1) the source of the toxicity (e.g. constituents; class of 
toxicants, suspected industrial contributors, etc.); 

( 2) results of any treatability studies conducted; 

{3) discussion of alternative treatment or management 
techniques to reduce or eliminate toxicity; 

(4) selection of the appropriate course of action to be 
followed by the permittee; 

(5) an implementation schedule for making changes to reduce 
toxicity. 

p. Upon completion of the TRE, the permittee shall select an 
appropriate course of action to reduce or eliminate the toxicity, 
and shall submit an application for modification of this permit, 
including a proposed schedule for accomplishment. Additionally, if 
recommended solutions include construction or modification of the 
treatment S¥stem, an application for a construction ~ermit shall 
also be subm1tted. The above application shall be subm1tted within 
90 days of completion of the TRE • 

q. This permit may be reopened to require further biomonitoring 
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits 
if biomonitoring data submitted to the Department shows toxicity in 
the permittee's discharge. Modification or revocation of this 
permit is subject to the provisions of 40 CFR 122.62, as adopted by 
reference in ADPCE Regulation No. 6. Increased or intensified 
toxicity testing may also be required in accordance with Section 
308 of the Clean Water Act (Act 472 of 1949, as amended) . 
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~ 2. Acute Biomonitoring Requirements for outfall 001. 

~ 

• 

a. The permittee shall test the effluent for toxicity in 
accordance with the provisions in this section. Acute toxic~ty is 
defined as a statistically significant difference at the 95% 
confidence level between survival in the appropriate test organism 
in a specified effluent dilution and the control (0% effluent). 

b. The permittee shall initiate the following series of tests 
following the first significant ~recipitation event, but no later 
than sixty (60) days of the effect~ve date of this permit. The 
toxicity tests and associated analyses specified in paragraphs 
e. and f. below shall be conducted once per quarter for 1 year. 
All test organisms, procedures, and water quality assurance 
criterion used shall be in accordance with the latest revision of 
"Methods for Measuring the Acute Toxicity of Effluent to Freshwater 
and Marine Organisms", EPA/600/4-85/013. The following tests shall 
be used: 

(1) Acute 48-hour static renewal definitive toxicity test using 
Daphnia pulex 

(2) Acute 48-hour static renewal definitive toxicity test using 
fathead minnow (Pimephales promelas). 

c. A minimum of five effluent dilutions in addition to an 
appropriate control (0% effluent) shall be used in the toxicity 
tests. These effluents concentrations shall be 100%, sot, 25%, 
12.5%, and 6.25%. The low-flow effluent concentration (critical 
dilution) is defined as 100% effluent. If more than 10% of the 
test organisms in any control die, the toxicity test, including 
control and all effluent dilution shall be repeated. Any retest 
shall be initiated within 15 days of the termination of the invalid 
test. 

d. The samples shall be collected at a point following the last 
treatment unit. Dilution water used in toxicity tests will be 
receiving water collected as follows: 

(1) for rivers and streams, at a point upstream but as close as 
possible to the discharge point; 

(2) for lakes and reservoirs, at a point as close to the point 
of discharge as possible but unaffected by the discharge. 

{3) if receiving water is unsatisfactory as a result of 
pre-existing in-stream toxicity (greater than 10\ mortality 
in the control), the permittee shall substitute synthetic 
dilution water or, with prior written approval from ADPCE, 
natural water which has been determined to contain no 
toxicants. The permittee must also report to ADPCE the 
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toxicity of the receiving water. Regardless of which of 
the above is utilized, the pH, hardness and alkalinity must 
be similar to that of the receiving water. When using 
synthetic dilution water the permittee shall insure that 
the concentration of total suspended solids (TSS) shall be 
less than or equal to that in the receiving water. 
srnthetic water may be used exclusively for all control and 
d~lution water in all subsequent tests. 

e. Grab samples representative of dry weather flows during normal 
operation will be collected from outfall 001. The maximum holding 
time for any effluent sample shall not exceed 72 hours. The 
toxicity tests shall be initiated within 36 hours of collection of 
the first grab sample. The permittee shall collect a second grab 
sample for use during the 24-hour renewal of the test solutions. 
Samples shall be chilled to 4 degrees centigrade when collected, 
shipped and/or stored. 

f. When collecting samples for toxicity testing, the permittee 
shall also analyze effluent for all parameters as specified in Part 
1, Section A of this permit. These analyses may be utilized as 
those required in Part 1, Section A for the monitoring period 
encompassing the toxicity test or may be in addition to the 
requirements of Part 1, Section A, at the permittee's discretion. 
The results of these analyses shall be included in the full report 
required in paragraph g. below. 

~· The permittee shall prepare a full report of the results of the 
~nitial biomonitoring test in accordance with "Methods for 
Measuring the Acute Toxicity of Effluent to Freshwater and Marine 
Organisms", Section 13 (Report Preparation and Data Utilization), 
and shall forward a copy of the report to ADPCE along with 
information required by paragraph h. below. Subsequent full 
reports shall be prepared for each test but shall not be submitted 
unless specifically requested by the Department. However, all 
reports shall be retained by the permittee as required by Part II 
C.7 of this permit. 

h. The permittee shall submit a summary of the toxicity testing 
information to ADPCE on summary forms provided by the Department 
along with the Discharge Monitoring Report (DMR) submitted for the 
end of the reporting period following all toxicity tests. 

i. If results of the toxicity tests at the low flow dilution {lOOt 
effluent) demonstrates lethality, the permittee shall resample and 
again conduct the toxicity test(s) for the species that showed 
lethality. The retests shall consist of two ( 2) consecutive 
toxicity tests conducted within thirty (30) days of receiving 
information demonstrating lethality at low flow. 

j. If the results of the retest~ntinue to demonstrate lethality, 
and after written notification ~the Department, the permittee may 
be required to submit to ADPCE an approvable plan for conducting a 
Toxicity Reduction Evaluation (TRE) . A TRE plan would specify the 
approach and methodology to be used in performing a TRE and the 
date on which it would commence . 
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k. This permit may be reopened to require further biomonitoring 
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits 
if biomonitoring data submitted to the Department shows toxicity in 
the permittee's discharge. Modification or revocation of this 
permit is subject to the provisions of 40 CFR 122.62, as adopted by 
reference in ADPCE Regulation No. 6. Increased of intensified 
toxicity testing may also be required in accordance with Section 
308 of the Clean Water Act and Section 8-4-201 of the Arkansas 
Water and Air Pollution Control Act (Act 472 or 1949, as amended) . 
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PART IV-
~ECTION A- DEFINITIONS 
.UI dtllfiOIJOilS ~talne<l 1ft SeciiOn 502 ot the Oun Watllt Act WI I DillY to tlus Ottllllt 

1nc1 ate otiCM 001ated herein by ttlttmc:e.. Additional dtlintoons al-as Of on rases IMd 
.n IM permll are u follows.: 

·~r· means the Clean Water Act PubliC uw 95·217(31 U S.C. 1251 et seq 1 as 
amenoed. 

1 ··Admonrslrator • means tile Ad1111111stntor of the U.S. EnY1ronmentJI Protecuon 
.~~tency. 

3. ·~ophable ellluent surllhrds ancl llmliJbons · means aU SUit and Federal 
ellluent stJnclards and kmotJIIOns to ""ICh a dtsciiJrce IS sub!eet under the Act. 
oncludonc. but not lomoted to. ellluent klllltJbons. stJndards ol performance. toaiC 
tllluem stanoards and Dlohlbrbons. and Dfttrutrnent stJndards. 

4 'Apohuote W1terQu.llty standards"lllfansa~ water ou.lrty standards to whiCh a 
diSCJiarce IS SUD!KI under the ledefal Cun Waitt' Act and ..ntch have been Ill 
approved or permotted to rttrwn on effect by the AdiiiiiiiStrator loiiOWIIII 
suomoSSIOn to the Adm~nostntor pursuant 111 SectJOn 3031al of the Act ot lbl 
otomutcated by the Dlreclllf Pllf'SIMniiD SeciiOn J03(b) or J03(C) o1 the Act and 
sUIICiaros oromulpled under lfiUIIIIOn Ho. 2. n ameiiOfll. (retullbon HUbllsll· 
'"I W1ler ou.~ty stJndaiiiS lor surtiCI W11tn Gillie Stale ol ArUnsasl. 

5. "By ~~ass·· means the rnttnoonal diVef'»>ff Glwaste streams from any portiOn ola 
trutment lacoltty. 

6 "Dally Dlscharee" means the dosc/IJrre of a oottutJnl measured dunnta alend11 
day or any 24-hour oenoa that rusonaofy reoresents the ulendar day lor 
purooses ol samolonc. For pollutants With ~mliJhOns esoressed on ttrms of 1111ss. 
the "dally doscnarce · ts ulcullltd u the total mass ol the POIIutan.t dLSCIIJrted 
over1ne samol•na aay. for POIIutJnts wun hmllltJOns uoressee~ on other untts ol 
measurement the "da~y diSChlrre ' ts caiCutaled as the averare measurement ol 
lhe POIIutJnt over lilt sam01n1 lily. 'Dally d1scharre · de~rmHIIIJOII of 
t411Centrabon mJOe USinll comOQSitl SlliiOII WI be the toncen1n1Joll ollhe 
comoosue sample. Wllerl&rab samp6enre useo. the "dally dtschutt · deterllllna· 
llon ot concentrabon wM be the anthmebC nerace (weochted by flow ntuel ol all 
the samoles cOllected dunna that sam01n1 day. 
'Dildy ~veraae • (also known u monltlly avera rei doscnarre hmotatJOns means the 
ht&hest illlowable averare of "dally dosciiJrrelsl" ower a caleno11 month. 
calcu~ted u the sum ol aM "dally dtStt~Jrrelsl" meuured dunna a calendar 
month diVIded by the number ol "dilly dtStlllrretsr measured dunnc t!Ut monlfl. 
Wilen the permrt esul*slles dilly awerare concentratiOn eHiuent ~matabons or 
cona1bons. the daoly averatt contllltntiOII means the anlllrMDC ilftflll 
!wetthtecl by Howl ol al "dady dlschllrrtlsl" of COfiCintrabon determmtd dunnc 
lhe caltnclll month where C: dilly concentrabon. F = daoly llow and n"' number 
ol dady samples; daoly averatt dtttlllrre • 

Clf1 + C2F2 + Cnfn 

fl+f2+ +Fn 

8 "Oady Mi11mum • dtstharre hlllltiiJOII means me htlhtSl atlowablt "daily 
dtscnar~e dunng the calendar montft. 

9 ··o.oanment • mtlns lilt Arunsas Oe~~anment of Pollubon Control lnd Ecolo&Y 
(IU)PCEl. 

10. "Otrector · means tne Admo11111n1or col lilt U.S. En"ronmentJI Protecllon Acenty 
•ndt or the Director of the Arunsas Otoanment o1 PollutJan Control and EcolocY. 

11. "Gtab sa mille" muns an IndiVIdual salllCIIt collected tn tess than IS monutes on 
contunctton wun in 1nstan11neous flow IIIUSUrtment 

12. "tnoustroat user · means a norldonlesbC diSCh.lrltf. as ldenblted on .a CFR 403. 
ontroauctnl polluUnts to a PUbiiCJY-11wned treatment work$ 

ll "NabonJI PoelutJnt Dlschlrre ElmwNIIOn Syslltm ·means l/le nabonll Dlotflm lor 
ossuonc. mochtyon&. rev.,.,nt•nd retssuiiiC, ttrtlllnabnc. mo~~~tonnaancl entorclnt 
oermors. anclunoollnt anc1 enton:rna pmrutmentrtQwrements. under s.ecuons 
307. 402. 318. Inc! 405 ol the 0eu wntr Acl 

14 'POTW' muns a Publocly O.ned lrutrlltnl Works. 
15 'Se~re oropmy damare" means sullstanoal DhYSitll damare to orooerty, 

d1111111 t.o the treatmentiiOIIIIa wtMcll causa l/lem to beclllllt 111011ff1,.,_, or 
sub11Jnbal ana oerm1nen1 loss ol natural resources wnJCh can reasonaDiy be 
e•oected to occur on the absenct ola byoass. Stvete property darnaae ooes IICI( 

mean economoc toss caused by delays 1n productiOns. 

V(R$1011 Z 

e 
16. "ADPfE' ~ 1111 MMm o-r- G1 f'Diutloa Cantn; alld £.colon. 
17. '"Sewall sludtt" mullS lilt soids. rnlllws. and DreclllliJte Jtlllraltd 1111111 Of 

cruted 1n seware by the urwt processes of a oubbcly-owne<l treatment -u. 
Seware as used on tbrs dtbnloon me.ans ilny waSias. tndudflll wU~eS 1111111 
hUllllns. nouwllolds.. torllftltftlll establlsttrnents. lndustna, anc1 stotm W11M 
runoff. th.at are dosclllrted to or otherwtse enter a oubhcly-11•MII treatrMnt 
-lls. 

IS. "7-dly avenre · dtSthlrlfl ~mrtabon. other thin lor leal COliform bac1er11. IS the 
ho&hestalloW1ble anthmeoc means of tile values 1or all eHluent sam Pin collected 
dunna the al~r week. lhe 7-<lay averace lor teal cOidorm bacteroa 1$ the 
itolllttnC mean col 1M nlues olaUelhuent sam Pin coiiKted dunnc the caltnclu 
.eea. The OMR s/IOuld reoon tile hilliest 7-<!Jy avt~are OOIIoneo dunnc the 
caltnlllr month for re00111na PUrPOses. tnt 7-day avenae V11ues Should be 
reoorted u octurnn11n t/le montn tn •RIC II tne Saturday of the alenclar weea 
lab rn. 

19. "304ay neraae ·. other than lor fecal cOlolorm bactena. os the arrtllmebc mean o1 
the da~y YJiues tor aU tlhuent samolt:s toltecled dur~n~ a calendar montll. 
calculated as tnt sum ol aH dady aoscnaraes measured dunna a caltnclar monm 
dtYided by the number ol dally dlscharres measured dunna that month. file 
~Y averare tor teat coldorm bactena os the aeomnnc mean a1 tilt Yllues tor 
111 et11uen1 sa•olts colleclld dunnc a caltndar montlt. 

20. "24-llour composite sample" CCJftSISIS ol a m1nomum of 12 effluent IIO(\IOIIS 

collected at eou.l tome 1nterva1s over lht 24·hour penod and comooned 
prOOOf1JOIIII to flow or a sam Oil collected at htquent onttnals OOioortiOfiiiiO ltow 
ower the 24.hour penod. 

21. "12·hour comoosue sample" tonststs ol 12 ellluent POfbonS collected no closer 
tOifllltl thin one hour and tomOOSIItd accordont to How The dltly samOilnt 
onllfYIJS Wtlllldude the noclltslllow oenoas. 

22. "6·hour compos~tt sample" conSists of Sll eltluent POfbonS collected no closer 
totetller t/IJn one nour IWIIII the hrst ooraon cOllected nourlllf thin 10 OCh m.l 
ind eomi)IISIItd actonllnl ID flow. 

21 "Hour comDOSIIe sample" contlsts col three effluent POfbonS colltcll!d no closer 
tocetlter than one nour l••th the hrst portion cOllected no e1r11tr than 10.00 a m.l 
incl comoosneo accon:lonc to flow. 

24 "Treatment -u · muns any Cle'IIUS ancs systtms used 111 tilt SIDralfl, treatment 
recyclfnc. and reclltNbon ol munoctoal sewace lnd llldUSINI wa~~oes. of a hQutcl 
nature ID ompltment sec1IOn 201 ollhe Act or necessary lD recyclt reuse water at 
the most economiC cost over the tsllllllttd kle ol the WOfls.oncludonconterceoont 
wwers. sewate co11ec110n systems. I)UmPint oo- and oilier tauooment. and 
illeraiiOnS thereol: eltfMntS ~SSot~~IIIIID oroYidt a reitablll'lqded suOOIY suth 
as Slllldll'( trulllltllt UllltS 1nc1 clar well l~allba, anc1 any woras. liiCIUdlnl "" 
acQUISitiOII ol tile land that WIM be an onttaral oart ollllt trtatment orocess or os 
used lor 111t11111tt dlsoosal ol resadues mulbnatrom such lltllllltnt 

25. "Uoset" means an eacepoo~~~l lftCident on W'hocll ~ tS Ulllllltnbonal and 
temOOIIIY nOfiCompltanca 1111.11 tecnnololy-basecl 0tn111t effluent ~m1uuons 
because ol factors beyond tilt rtiSIINble conuot of tht pertlllltiH. Any uoset does 
ROC lntlude nontOIIIOilllltiiD the flllnt CJUWCI b'f ooeratiOIIII ffi'Of. IIIIDIODeriy 

dftiiMII tmlllltllt tiCIIIIts. taci of lllt'ftnllve tNIIIttMI'Itt. or careleSs or 
tmDIOOtt ooeratJOns. 

26. F01 'i eal coliform tllctena •• a sa.mole con11Sts of one etlluent ano 00111011 
collec1!d dunnt a 24-ftour periOd at oua toads. 

27. " l)ssalved Olyten ', wu be delllled as follows: 
a. Wilen hmtltd 1n tne oermot as a monthly muwmum. si!IM mean tilt lowest 

acupgble monthly averaae value. dettrmrned by aven~~nc aW samPits 
~~~ dunna tne calendar montll: 

b. When l.tllllted on the oetllllt as an IRSIJnllneous mtnu11um value. wft mun 
thai no value mea:sured dunnc the reoor11n1 periOd may liN below tne stJted 
nlue .. 

28. The term "MGO" shall mean million cations oer day. 
29. The term "m&ll" wu mun llllillcrams oer liter or oarts per m111on IPDI"I 
30. The term - IIIII" shall mun mttrocrams oer i ter Of ~~arts per bdhon (PliO I. 
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~~DAR CHEMICAL CORPORATION 
-"' r::c-..: ...... ::..-,, \.\\ P 0 Boa 2749. Hwy. 242 S. • Wn:t Hrlena. AR 72390 

("'? \ ,~ ,o,.~\ \ '.\ \ 1501) 672· 3701 • f'aJt No. 50t-S72·3i95 

'"', v ? ~ \ ... 
\\ 1\.0~ - - __. 
\J i""~ :;:...-

~ 
Arkansas Department of Pollution Control & Ecology 
P.O. Box 9583 
Little Rock, AR 72209 

Re: AR 003 6412 - Report of Non-Compliance - March 1991 

outfall 001 is an intermittent discharge of excess stormwater. A 
grab sample for rainfal l on March 1 showed COD and pH out of permit 
limits. 

Attached is a summary of the stormwater analysis for the period of 
December 1990 through April 1991. All analysis for April is within 
permit limits. 

A change in the permit parameters form grab sampling to composite 
samples, or a more frequent period of grabs, will probably be more 
representative of the actual total discharge . 

. - -· . . . .. - . .._ -~ 

- -· ·-- -. . . 



pH pH • Suspended ~i• e ' Tot Pestieid 
Due Flow Low High Chloride Sol ids Nitrogen Oil/Gre•se . ... ,b> (ppb) 

------·· ·--------- --------- ---------- ·------- ·-----------12/18/90 220,000 7.1 9.9 812.9 323.3 287.0 0.0 22.2 180.0 1275.1 

. 9190 160 9.0 9.0 697.9 614.3 978.6 0.0 7.7 6100.0 819.5 

1/01/91 43,200 6.1 8.8 90.9 291.0 219.5 3.0 0.0 1850.0 560.4 

1/09/91 54,720 7.8 7.8 63.3 258.7 190.0 2.0 8.8 135.0 486.5 

2/19/91 376,000 7.9 7.9 121.0 37.7 391.6 2.3 4.8 112.0 1331.7 

2/20/91 103,680 8.5 8.5 387.3 541.5 191.0 10.5 4.5 2208.0 769.4 

3/01/91 1,100,000 9.2 9.2 512.7 315.0 152.0 24.3 8.6 165.0 1679.8 

4/04/91 590,000 7.9 7.9 86.3 32.7 672.5 9.1 3.6 172.5 1044.2 

4/12/91 1,360,000 8.2 8.2 86.6 23. 5 705.7 4.7 7.0 40.0 516.6 

4/13/91 , ,040,000 7.2 7.2 65.0 15 .5 2226.7 2.5 2.5 39.0 558.6 

_.,.-

• 
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CEDAR CHEMICAL CORPORATIQN,. __ _ 

l
j :; : .., , j 

P.O. Boz 27.9. Hwy. 242 S. • We11t Helena. AR 72390 

(501) 572-3701 • Fax No. 501-572-3795 
• ' I -··· 

: ~ 

' 
'-.J !... t...::t ..., I - · ..._ __ - -~ 

Arkansas Department of Pollution Control & Ecology 
8001 National Drive - P.O. Box 9583 
Little Rock, AR 72209 

Re: NPDES AR 003 6412 - February 1991 Report 

Dear Sirs: 

March 27, 1991 

We exceeded permit conditions for COD in February, but have no 
definitive reasons as to why. Suspended solids levels were also 
very high due to construction on the plant site. We have graded and 
tilled most of the open areas on the plant site and planted grass 
seed. This resulted in excessive erosion due to the heavy rains in 
February. We anticipate that this will ease further erosion as well 
as make the area a more pleasant sight. 

Please note on the DMR for Outfall 001 {TX1 A) , the permit sample 
type stated is Composite, however the permit calls for a Grab 
sample. The samples taken were indeed grab samples. Perhaps 
composite samples might be a better choice. Two grab samples taken 
24 hours apart for our outfall 001 are not very representative of 
the actual discharge since it depends on the amount, duration, and 
intensity of ra i nfall . 

Sincerely, 

5>~ 
Joe E. Porter 
Environmental Engineer 

. . : .! 
- l~ ..... . · . .; 



--==;;;;:;:r----- --

• 

• 

• 

CEDAR CHEMICAL CORPORATIONE'::~r?~n nr:=m i U I . 
P.O. Bo:a2749. Hwy. 242S . • WHtHelena.AR 72390 uu· FEB 18~991 ~ 

1501) 572·3701 • Fax No. 501-672-3795 

l::JL.S I u b L::J 

Feb 12, 1991 

Leda F. Johnson 
Arkansas Department of Pollution Control & Ecology 
P.O. Box 9583 - 8001 National Drive 
Little Rock, AR 72209 

RE: NPDES Permit No. AR0036412 
Report of noncompliance 

In November and December 1990, Ammonia-nitrogen permit limits was 
exceeded on 11/7/ 90 for daily maximum. For the dates of 10/ 31/ 90 
to 11/ 7/ 90 the concentration changed from 40.2 to 103 mgjliter. 
We really don't believe this to be realistic and had only recently 
changed our analytical procedure from wet chemistry to electrode. 
The electrode method does give us consistently higher values for 
which we have no current explanation. Again in December laboratory 
values went from 81.0 mgjliter on 12/12/90 to 190 mgjliter on 
12/ 19/ 90. We are submitting samples to third party analysis in an 
effort to determine the proper amm~nia-nitrogen values. 

The maximum values for Outfall 001 in December are valid for very 
low flow; approximately 10% of the 220,000 total discharge. We 
extended our discharge time period at reduced flow rate in order 
to collect two grab samples for a biomonitoring test. We also feel 
this greatly influenced the results of that test. It will be 
repeated, per our permit, as weather conditions warrant. 

This report should have been submitted earlier, but the ammonia 
laboratory analysis is still under investigation. Should you have 
any questions please feel free to contact us. 

cc: J.H. Miles 
T.J. Lodice 

.. . 
... '""" - ... . 
-. ~ . ' ~ 

: : ... ., ... 

Sincerely, 

~~ 
Joe E. Porter 
Environmental Engineer 

.. . -·-
. ·~1 
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CEDAR CHEMICAL CORPORATION 
P 0 . Box 2749. Hwy 242 S. • W.,t Helena. AR 72390 

tSOt I S72·3i01 • Fax No. 501-572·3795 

Diana Buck (6W-EAO) 
U.S. Environmental Protection Agency 
1445 Ross Avenue, Suite 1200 
Dallas , Tx. 75202 

Re : NPDES Permit No. AR 003 6'412 

Dear Ms. Buck: 

Sep 15, 1989 

In following up our telephone conversation, we are providing you with 
the following information : 

1. The first date is in error. The correct date is 4/ 17 / 88 
2. The second date should be 11 / 26 / 88 
3 . The third date should be 1 / 30 / 89 

Additional information was reported on the DMR form for the reporting 
month. Copies of these reports are attached and the specific dates 
you requested are as noted above. 

cc: Mr. Vince Blubaugh 
Chief, Water Division - ADPC&E 

John H. Miles 

Si~ 

~ 
Joe E. Porter 
Environmental Engineer 

r·· · .r:-. 17 ,-~ ..- :- , ·· -:o ~ -;::::;'\ 
•..; I \ I •• • •• • • j 

I r ' - . ·. . •- . . . . ;, I' ' 
• J ,; ,I - ~ ~ 

OCT 5 - 1989 
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UNIT ED STATES ENVIRONMENTAL PROTECTION AGENCY 

Seotemoer , , 1989 

REPLY TO: 6W-EAO 

t1r . Joe E. Por~er 

Envi ronmental Engineer 
Cedar Chem1cal Corp . 
P.O. Box 2749 
West Helena, Arkansas 72390 

REGICN VI 

1445 ROSS AVENUE. SUITE 1200 

DALLAS. TEX.\5 75202 

Re: NPDES Permit No . AR0036412 

Dear Mr . Porter : 

"'C-- _ ·c~a 
U I J '-'- -

6W-EA 

We note that your facil1ty is in violation of the above referenced perm1t, 
spec1fically , the follow1ng violations: 

Date a~ Out fa 11 Parameter Violat ion Permit Limit 
~ 

4/ 17¥ 001 coo, 7-day avg. 134.5 mg/ 1 100 mg/1 
pH, max . 9.3 s .u. 9.0 s.u . 

*11/88 001 coo, 7-day avg. 134.8 mg/1 100 mg/1 
*1/89 001 coo, 7-day avg . 181 mg/1 100 mg/1 

Noncompliance reports for the above asteri sked violations have not been 
rece1ved . You need to submit the info rmation required in your permit within 
ten (10) days of rece ipt of this letter . 

Your facility should take whatever remed ial action is necessary to prevent the 
recurrence of the violations noted above . 

A report of the above violations will be pl aced in your file . The report will 
be usea ·n our consiaeration of the approoriate act i on to be taken in the 
event of future violations . Future enforcement actions could include 
aamlnistrative compliance orders, adminlstrative penalty orders , and/or 
referral to the United States Department of Justice for judi cial action with 
moneta ry f · nes • 

If you have any questions, please contact ~eat the above address or telephone 
( 214) 655-6455. 

Sincerely yours, 

;v~tt.,~ ,/her,~;~ 
Diana Buck 
Env1ronmental Assistant 
Enforcement Branch (6W- EAO) 

cc: Mr . Vince Blubaugh 
Chief, Water Division 
Arkansas Department of 

Contro l and Ecology 

--;. -< ~ t;()7'ol - ./ p,..,., 

OK· j..._,-... I? 3S ~ ,4(~ 
0 < - .: ,..,;.~...,::...~~ ~~.r)- '? .. .,.., 

Pollut ion 
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CEDAR CHEiYIICAL CORPORATION 
Nth Floor • ~100 Poplar Avenue • \fcmpniS, TN 38137 • 90t~S.S-S3-l8 

Diana Buck (6W-EAO) 
U.S. En vi ron menta I Protection Agency 
1445 Ross Avenue 
Dallas, Tx. 75202 

Re: NPDES Permit No. AR0036412 

Dear Ms. Buck: 

REPLY TO P 0 BOX 27J9 
WEST H EL.EN A. A R "':2 Q() 

!SOil 572-liOI 

June 21 , 1988 

On March 31, 1988 we experienced heavy rainfall which caused us to use 
our Outfall 001 for stormwater discharge. Four samples taken during the 
discharge period showed COD valves ranging from 49.3 to 201.8 with an 
average valve to 124.4 mg / liter. 

On April 17, we again released excess rainfall with a pH of 9. 3 and an 
average COD of 134.5. 

We have found no particular reason for these val~~~.es to be outside stated 
permit limits. All other parameters were in order and there is no reason 
to believe that these discharges would have any adverse effect on human 
health or the environment. An additional discharge in the month of May 
had all parameters within permit limits. 

Sincerely, 

~ 
Joe E. Porter 
Environmental Engineer 

cc: John Miles 

OCT 3- 198-B 

6W-EA 
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CEDAR CHEl\tiiCAL CORPORATION 
: JUJ Floor • 5100 Poplar ~~enuc: • \1emorus. ~ 3813; • ollli-68S-5348 

Diana Buck (6W-EAO) 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
Dallas , Tx. 75202 

Re : ~PDES Permit No. AR0036412 

Dear ,\11s. Buck: 

~PLY TO P 0 BOX :-.~9 

June 21 , 1988 

On March 31, 1988 we experienced heavy rainfall which caused us to use 
our Outfall 001 for stormwater discharge. Four samples taken during the 
discharge period showed COD valves ranging from 49.3 to 201.8 with an 
average valve to 124.4 mg / liter. 

On April 17 , we again released excess rainfall with a pH of 9. 3 and an 
average COD of 134.5. 

We have found no particular reason for these valves to be outside stated 
permit limits. All other parameters were in order and there is no reason 
to believe that these discharges would have any adverse effect on human 
health or the environment. An additional discharge in the month of May 
had a ll parameters within permit limits. 

Sincerely, 

~ 
Joe E. Por ter 
Envi ronmenta l Engineer 

cc : John Miles 

JUN ~4 1988 

6vV-E8 
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STATE OF ARKANSAS 
DEPART~IENT OF POLLUTION CONTROL Ai'ID ECOLOGY 

8001 NATIONAL DRfVE. P.O. BOX 8913 
LriTLE ROCK. ARKANSAS 7:!~09 

MAY 07 1991 

Mr Joe E Porter 
Cedar Chemical Corporation 
P o Box 2749 
~-l Helena, AR 72 3 90 

PHONE: (501)562-7444 

RE: NPDES Permit No. AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the :allowing recen~ 
v iolations of your permi~ for ~he period ending MP~ 31 1991 : 

OUTFALL 
001A 
001A 
002A 

PARAMETER 
COD 
PH 
NO VIOLATIONS 

VIOLATION 
512.7 
9.2 

LIMIT 
100 
9 .0 

UNITS 
mg/1 daily max . 
s. u . max . 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Pollut1on Control Act . You are 
expected ta take all reasonable measures necessary to eliminate or 
preven~ the recurrence of such violations. 

The Noncompliance report submitted with your DMR was not complete . 
The reasons for noncompliance and the actions ~aken to correct the 
problems are required to be reported. A corrected NCR is to be 
submitted within 10 days of the date of this letter. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported . In the event of future 
violations, we will use this information in determining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501) 562-7444. 

Sincere~y, . 
./ / · -..' ' ,-. , , - r ~~-r ,.~41 
/.. ~ ,... - / J-- _'"t;.,~ ... 
Leda F. / Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

.... - ..... 
;. .. · . '" ~ 

-- · ... .. -. ,.._.,. " -_ .... ---
: -·---------. 
'· -
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TATE Of \RKANSAS 
DEPART!VffiNT OF POLLUTION CONTROL AND ECOLOGY 

ROOt NATIONAl DRIVE , P 0 . BOX R913 
liTTLE ROCK. ARKANSAS 72219 - R913 

PHONE · (501)562 - 744 4 

May 3, 1991 

Mr. Joe E. Porter 
Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 
West Helena, Arkansas 7 2390 

FAX _ ( 50 I ) 56 2 - 4 6 3 2 

RE: Biomonitoring data results--001 outfall 

Dear Mr. Porter: 

Our review of your 12/ 20/ 90 and 02 / 20/ 91 acute biomonitoring 
reports indicated significant lethality to both Daphnia pulex and 
Pimphales promelas. In accordance with your NPDES permit, Part 
III, 2 . i. , a retest for both species is required which consists of 
two· (2) consecutive- toxicity tests conducted within thirty ( 30) 
days of receipt of this letter. If these tests also demonstrate 
lethality, then a tox icity reduction evalua tion plan (TRE) may be 
required by the Department. 

If you have any questions or need further information regarding 
this matter, please contact us. 

Sincerely , 

L/.' ,/'? I
~ _.>c-,/b'/f;A--

v 
Bob Singleton 
Engineer, Water Division 

cc. Joslyn Burleson - . ... - . .... . . 

. ... . ...... '\ . .... 
.. ... ... . . . . . 
......... ,. ~~~ 

j 

-, --
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

8001 NATIONAL DRIVB. P.O. BOX 8913 
UITLii R.OCX. AllKANSAS 72219-3913 

April 8, 1991 

Mr. Joe E. Porter, 
Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 

PHONE:(SOl)S62-7444 
FAX:(S0l)S62-4632 

West Helena, Arkansas 72390 

RE: NPDES Permit AR0036412 

Dear Mr. Porter: 

r::-f,.._~ r- r=--f 1 j • _ , -- - : : -r-r----..,. 
I ll --·-- - · -~···--_ I 1 

- - I I! I \ :...c · - • . I ,., I ,.... I I ") J ilO~ I • j I f l,-.._ - >J>Jo I J! 0 I I - :..-- : - ··---: : I 
~..__( I - : . ' . ....._.. _ ,_ "- t-:L..:- I 

7 
We are in receipt of your discharge monitoring reports for Outfalls 
001 and 002, and the results of the Biomonitorin9 testing on 
outfall 002. However, we have not received the B~omonitoring 

report on Outfall 001, which is required by your NPDES permit--see 
Part III, pages 5-7 . 

Please submit this report within 10 da_ys of the date of this letter 
so we can correct your file. 

If you have any questions, you can call me at (501) 570-2138. 

Sincerely, 

/""V-../ '- -: ---0;~.12V / ...!.L-.:t.:... - "if.,.-, ,.._, 
Leda F. Johnson 
Administrative Assistant 
NPDES Enforcement Section 

cc: Water Inspector 
Bob Singleton, ADPCE 

CEDAR1729 ~ 
?(!, -)~ et 

'Ui~ 

. . . . ., 
"-:: -· ~ -

. . 
• 

___.:---.---__ 
·····:--~ .. :- .... : .. ,: _ 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

8001 NATIONAL ORNE. P.O. BOX 8913 
UITLE ROCK. ARKANSAS 7:~09 

APR 04 1991 

Mr Joe E Porter 
Cedar Chemical Corporation 
P o Box 2749 
W Helena, AR 72390 

PHONE: (501)562-7444 

RE: NPDES Permit No. AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
violations of your permit for the period ending FEB 28 1991: 

OUTFALL 
001A 
TX1A 
TX2A 
002A 

PARAMETER VIOLATION 
COD 387.3 

NO VIOLATIONS 
NO VIOLATIONS 

1 

LIMIT 
100 
report 

UNITS 
mg/1 daily max. 

Violations of your NPDES permi~ are subject to enforcement action 
under the Arkansas Water and A~r Pollut~on Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violations, we will use this information in determining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501) 562-7444. 

Sincerely, 

tt~G-J z;(~ 
'Leda F. ~Johnson 

Enforcement Assistant 
NPDES Enforcement Section 

.. .(. 

- I . -.. . : -.. """,. , ~--

---' < . . ___i::.::.-
~ 
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STATE OF ARKANSAS 
DEPARTME.~T OF POLLt:TION CONTROL Al'\lJ) ECOLOGY 

February 5, 1991 

8001 NATIONAL DRIVE. P 0 . BOX 8913 
LITTLE ROCK, ARKANSAS 71.,19·8913 

PHON£:(501)562-7444 
FAX:(501)562-4632 

Mr. Joe Porter, Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 
West Helena , Arkansas 72390 

RE : NPDES Permit No. AR0036412 

Dear Mr. Porte r: 

We have reviewed your NPDES file and note the following r ecent 
violation(s) of your permit: 

DATE OUTFALL PARAMETER 

12/90 001A 
12 / 90 001A 

12 / 90 001A 

*COD , daily max. 
*Oil and Grease; 

daily maximum 
*Ammonia-Nitrogen, 

30 day average 
daily maximum 

VIOLATION 

812.9 mgjl 

22.2 mgfl 

12 . 6 lbsjday 
33 . 9 lbs/day 

PERMIT LIMI T 

100 mgj l 

15 mgfl 

10 lbsjda y 
20 lbsjday 

This report was s ubmitted after the Jan . 25th deadline . This i s a 
violation of your NPDES permit. In the future, all DMRs are to be 
postmarked before the 25th of the month following the end of the 
moni tori ng perio d as requi red by your permit . 

Viol ations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Pollution Control Act. You are 
expected to take all reasonable measures necessary to eli minate or 
prevent the recurrence of such violations. 

A noncompliance report for the above asterisked violation has not 
been received. Part II, Section D, 5, 6, and 7 of your permit 
specif i cally deals with the requ i rements of submitting noncompliance 
reports. These reports need to i nclude the cause of noncompliance, 
the l ength of time it i s expected to continue, and the corrective 
actions taken to prevent the noncompliance from recurring. 

t 

--- ,..,.,. , ........ . , ... - ..... ..... ·- . - ' ; . .) 
.-.: £, .-.y / ...::_ 
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Page 2 

Noncompliance reports are required by your permit. By not submitting 
these reports when you violate the effluent limits i n your permit, 
you are violating the requirements of the permit and, if not 
corrected, can be subject to enforcement action. This is a very 
important requirement that cannot be overlooked. A noncompliance 
report on the effluent violations reported on the November DMR has 
not yet been received in response to the warning letter mailed on 
Jan. 8, 1991. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501) 570-2138. 

Sincerely, 

J J·., t' , 
. ('_u ~~, J a /-L.--.-
Leda F . .:Johnson 
Administrative Assistant 
NPDES Enforcement Section 

cc: Water Inspector 
Mark Bradley, Enforcement Engineer 

CEDAR1673 
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STATE OF ARKANSAS 
DEPAR.Tl\IIENT OF POLLUTION CONTROL AND ECOLOGY 

8001 NATIONAL DRIVE. P.O. BOX 9583 

LIITLE ROCK. ARKANSAS 72209 

PHONE: (501)562-7444 

JAN 08 1991 

Mr Joe E Porter 
Cedar Chemical Corporation 
P o Box 2749 
W Helena, AR 72390 

RE: NPDES Permit No . AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
violations of your permit for the period ending NOV 30 1990 : 

OUTFALL 
002A 
002A 

PARAMETER 
NH3 -N 
NH3 - N 

VIOLATION 
11.7 
21.3 

LIMIT 
10 
20 

UNITS 
lbsf day monthly avg. 
lbsjday 7-day avg. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Po"llution Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations . A non-comp~iance report 
is required for ail violations . ·your. failure to submit required 
non-compliance reports constitutes additional violations to your 
permit . 

We have placed i n your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violations, we will use this information in dete~ining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501) 562-7444. 

Sincerely, 
/ .kJ _/ /: 

<' t,t~ W \....}'" /}f£'<·.~·L.#'l--' 
Leda F. Johnson 
Enforcement Assistant 
NPDES Enforcement Secti on 
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~TED ST), O:S ENVIRONMENTAL PR8:CTI0r{_JENCY 
.., 6608 Hornwood Dr~ 

Houston, Texas 77074 
SUBJ ECT : Laboratory Report: Vertac, Inc., West Helena, DATE: 2 : '. ~ L 73 

Arkansas 

FROM: William D. Langley, Chief, 

TO: 

Laborat-ory Services Sect io~!.· Houston Branch, 6ASAHL 
' Oscar Ramirez, Acting Director 

Surveillance and Analysis Division, 6ASA 

Thru: Malcolm F. Kallus . / 1 ~ 
Chief, Houston Branch, 6ASAH~ 

A sample of waste treatment effluent, outfall 002, taken by L. Frank 
Mayhue at Vertac, Inc., West Helena, Arkansas, on July 24, 1979, was 
received at the Houston Branch Laboratory on August 9 with request for 
COJllllete priority pollutant type analysis. The following are the re
sults of our analytical characterization of this sample. 

Parameter Analyzed 

Antimony, Sb 
Arsenic, As 
Beryll i urn, Be 
Cadmium, Cd 
Chromium, Cr 
Copper, Cu 
Lead, Pb 
Mercury, Hg 
Nickel, N1 
Selenium, Se 
Silver;. · Ag 
Tha 11 f urn, T1 
Zinc, Zn 
Cyanide, Total as ,CN 
Phenols 

Concentration Found 

<20 ug/1 (ppb) 
<20 II 

<20 n 

60 II 

<20 II 

65 II 

90 n 

<0.2 II 

155 11 

<10 II 

25 " 
Analytical Interference 

111 ug/1 (ppb) 
20 n 

96 II 

Chlorinated Pesticides and PCB's by Gas Chromatography/Electron 
Detector 

None detected. Detection limit = <0.1 ug/1 for chlorinated pesticides; 
<1 ug/1 for PCB's. 

Organics by Gas Chromatography/Mass Spectrometry 

Dichlorobenzeneamine, isomer 1 
isomer 2 

RECEIVED 

30 ug/1 (ppb) 
440 ug/1 (ppb) 

RECE\\JED 
DEC '2. \) '97~ 

EPA Fo"" 1320-6 (An. 6-72) NOV291979• 
IP£ 

II.Ql~» n 
~."ow. 
fG,. ASSr. 

o~t.G 
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PAHAIAETi!R/ 
OUTFALL MINIMUM .:..vERAG E 

SAMPLE 
MEASUREMENT 

PERMI T 

/ I REQUIREMENT 

SAMPLE I / MEASUREMENT 

' 
MAXIY.UM 

_l_ 

I j 

I I 
J. PERMIT I / I REQUIREMENT L l 

SAMP!...!O v v /1 / 
MEASUREMENT 

J 
~ fl I 

I 

PERMIT 0~ REQUIREME 

S.AMPLE1~ MEASUR 1Et-;T 
t I 

PERMIT I I REQUiREMENT i 
SAMPLE 
M&'ASUREMENT 

PEr::MoT I I 
RECUIREMENT I I 

SC:CTICN C • F~crhtv E·taluation tS"' Sotisr;crory, c; = C.:llr.;us;".:ctory· .• VIA = .'.ot c;;plit:abi~J 

_:" I:; ~FL\...E.";,'T\'.1n·INPEP".11T RECUIRE.'.~E.\.'TI> 1£1 OP!:"'ATICN A:O.:D '-IO:. :"':'C:'A'-'C! 

..f (?~CORDS ANO ~EPORTS ~I.,.( 'CCMP:...I,'\1\CE s=HF.::>~L? 

,f r"ER '.11T V!::RIFICATION l..f JFLOW V.EASURE,-'Et!TS 

-
O::CTIO'.J E • ln::;~c:tron/Ro~itw 

S'GNA":'UP~S : cE:~~Y 

III.SPEC~p· ~ ~ ", ~ 7R~ P/r~c:-
• ·.:~osc.-: Eo ~v ~ 

I -
REVIEWED BY 

•.";PEC ,.,.._ T I',!E 

)/?'t:? 
~cm~·~----~~~p~·~h·~---

EXPIRATION DATE 

ADDIT I ONAL 

. 
L 

/ / 
/ 

L 
/ 

_! Li SAMPLING pqo::FDURES 

l..f I L.:..SORATOF.Y pqACTICES 

I I O THER: 

::.1'0~•;:;_ . : ::~.T 

0'!\'!~..!n:-:-D.- -M. - ~F.C!!LY 

CO:.tPL.IAI'O'.:E STATuS 

7£-c!'-,<... 
0 co:.!f"LI ~ '"':c:. 

G No:-.; c::>t..t-' ~: .. •.·c e 

EPA f-ORM 3560-3 19·771 RE:PL~CES ~PA FO" M T ·51 19·761 WHICH IS OB!iO:..~TE . PAGE 1 CF4 ""' . f 
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SECTION G • R~otds ~10d fieoo.n 

,a{YES 0No 0 N/A (Furthu ~.tplcnanon arta.:h!:d ___ _ RECORDS AND REPORTS MAINTAI:-IE D AS REQUIRED BY PERMIT • . 
DET AILS: 

' ;I ADEQUATF At-::O? O'i MAINTAIN£ D OF : 

•· !;,:,.'~PI '.G OA7E T l '/". E:X.:.CT LO::";AT I~ 'l .:.: v:s :J NO ON/.\ 

,tg Y ES ::J 11.;0 ON/ A 

~YES 0 NO ON/ ;. t ; ;; 1'-IOI VIO•..'AL.. F;;RF OR.VING ANALYSIS 

.A YES 0 NO O•u;. 
:.:~ Y ES u NO ON!~ 

(ivl "''~AL_Y-_•_C_~_.L_•_,•_ET_f-_,.._~ O;.:S:.:'...;'T_;:;.:c;:_u_;· _;N_;I.:;;O.;:U;.:~;.:S;:_.;:L'.~:;.:E;.:D:__ __________________ _ 

lvl ANA-LYTICAL RES\J L ;s (c'.r: •• connsu:m ~oJirit u !{-mom :onn( report cioJta} 

L .. , M ONITOR IN'' ncc~FiCS r't g: '1ow pH D 0 e•c J '1 AI~ITAI t4cD FOH A MINI M UM OF T H P.E E YEARS 4 .., - • •t) • I . .. .. 
INCLUDING A LL ORIGINAL ST R IP CHART RECORDINGS ( t .g. continUO!IJo. monitonng ir.srrumenta:ron. 

r:c!ibrorion c1:d marrzrenDnce ruora's). ~YES 0 NO ON/ A I 

tel LAB EOWIPMENT ~ALI9R.&.TI0tl AND MA:NTE'lANCE ~>ECCP.OS KE?T . 
•;I 
.c. Y'::S 0 N O ON/~ 

-
l d) FACILITY O?!:RATI NG A!:CORCS KEPT t ·~CLUDING CPEFIATI~IG LOGS FOR EACH 'IT\EA.TI.ilENTUNIT . \U ''ES L N O ON/A I 
l ei QUALITY AS:iUR ANCE RECORDS K EPi. --~- V!:!: 0 N O O N t ;.. I 
(f) RECORDS MAINTAINED OF M A JOR CONTRIBUTING I NDUSTRIES (and lhwcorr.pliJJncesrarur J USING 

PUDLICLY O'.'! NEn TREATMENT WORKS. 0 Y ES 0 
. 

NO ~N:A 

SECTION H • Pflm•t Venfiec~tton 

INSP~CT :Ot.: OBSERVATIONS V ERIFY THE PERMIT. ~YES 0NO ON/A (Fu::iler explllnatron a:tachcd J 

DETAILS: 

Ia) CORRECT N..>.ME AND M A I L I NG ADDRESS OF PE RMITTEE . ~YES Q NO ON/A 

• (b) FACI L I TY I S ..>.S DESCRIBED IN PERMIT. ~ YES 0 NO ON/ A 

(c) PRINCIPA L PFIO DUCTIS) AND PRODUCTION RATES CONFORM WITH THOSE SET FORTH IN PERMIT 

APPLI CATI ON. ~YEs· 0 NO ON/A 

'd) THEAi'ME'<T PROCESSES ARE AS DESCAI E:ED IN PER\11T APPLI CATI ON. ~ YES 0 N O OruA 

(• I NOOIFIC/,T I ~:\1 ::iiVEN TC EPA/ST..>.TE O F NEW. OIFFERENT cq INCREASED D ISCHARGES. ~YES 0 N O ON I A 

( f) ACCU RATE RECO RDS OF RAW WATER VOLU'/.E MAINTAINED. ;R' Y ES 0 NO ON/ A 

(gl NUMeER AND LOCATION OF D!SCHAAGE POINT S ARE AS DESCRI BED IN PERMIT. :51 YES 0 NO ON/ A 

:hi CORRECT N~ME AND LOC,),T ICN OF AEC:IVING WATERS. 'l:! YES !J NO ' !\J'A 

t •l ALL OISCH \ P.GES ..>.RE ?ERMITI<:O. ( ;a YES 0 NO ONIA 

pi::CTI ON I • Oi)ct~;1on 1nd ~1olinton:nce 

TR EATMENT F-"CILITY PP O PERLY CP~RATED AND MAINTA INED. 0 YES 0 N O 0 N/ A (Further up/aru;tion arrached 

D ETA I LS : /'f'rt•, /~ r /fOY_ J2AJr!"/.-,;rl/~~-

!el SIANOSY PO'.'. ER CA OTI-'ER EQUIVALENT PROVISIONS P ROVIOcO. ~ YES 0 NO D N i A 

' o) AL>EQU,..TE -l.L , f..:,~ SYSTE!;I FOR ?Q,\'ER C'H EQUIP: .I:;:NT F;..ILUF;ES AVAILA 9L::. '7 YES -· NO CJ N t .:. ,oJ u I 
: cl REPORTS 0" A!. TE"''~A7E :.CUACE C F ?OWER SENT TO EP.c.f-;TAT<: ..:.S nEOUIR~D 3Y PERMIT. c; YES L! NO GNI-" 
' o) SLUDGE$ ANL> SOLI OS ACI!OUATEL Y DISPOSED. a!' YES 0 NO CNtA 

; e) ALL T R!:AT'.;:;:',T WNIIS IN S:RV ICE. .;Q/ .. -~~,.,.,pr _,.~.~ Jrr- -~7 0 Y ES 0 NO ON •A 

, f) CONSL'L7 '.G ::t1G I NEER RETAINED OR AVAILAaLE FO R C O!'<SU L TATION ON OPER;..TION AND 
\A..>.INTEN- 'IIt"O: PR08LE\IS. J2ii'! YES 0 NO 0Nt.A. 

' g l OUALI F i E:> ~~~RATI~G STAF F PROVIDSD. ,d YES 0 NO CNIA 

1 "l ESTASLIS..,!:~ i'ROCEOUP.ES AVAI LA5LE FOR TRAINING NEW OPERATORS. -~ Y~S 0 NO GNI A ---
it) FILES lo.IAINTAtr,;o ON S?t,R'1 P ... ATS INVENTORY, M AJOR EQUIPMENT SPi:CIFIC,\TI O: S, ANO 

PA!'ITS AND C:OUIPV!:NT SUCP~IEPS. e YES 
., 

IIC ~N.'~ 

{j) INSTAUCTIO:>.S FILES KEPT FOR OPERATION AND MAINTENANCE OF EACH ITEM OF MAJOR 

EQUIPMENT. .:a YES 0 NO ON/A 

, ~. :;pEqATIO 'I "''•D '.' A.t,.,TE:-.A.:, CE ',:A~U~L "~.O.INTAINEO. :sJ 'fES 
,.... 

:.to 
,_ 

~ ~~t;... 

• ·--- YES ' •) $r'~C it. ~~~ .:.v:...tL~SLE. - ·- ·;o ~s .:.. 

tml I'EG..JLA-ORY .:.GE:~ :::v NOi'lriE.:> 0~ llY PASSING. ID.Jl~S I ;} YES w '110 C!N:. 

' nl ~'\lY 5Y·?.!.SSING SINCE LJ>Si' INSPECTION. 0 YES .ZJ NO ,....,N .. ~ 

:ot ,:. ;, y HVO riAl:LIC ~:0.:;:)/0 i'l ORG A N IC OV£AL~A.D3 EXPERIENCED. t:J:Tcor ~rr-~ _,~r1Jo r,e,,.l" 
~ 

YES LJ '10 0N1~ 

EPA FORM 3:;ui)..J 19·771 PAGE 2 OF 4 
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APPENDIX C 
PREVIOUS SOIL INVESTIGATIONS 
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ECOLOGY AND ENVIRONMENT, INC. 
INVESTIGATION OF INACTIVE PONDS 

• 

• 



• 

• 

• 

ECOLOGY AND ENV IRONMENT, INC ., 

REGI ON VI 

MEMORANDUM 
~ : . . , . 
... ... 

TO: Keith Bradley, Region VI RPO 

FROM: Miles Bolton. Ground Water Hydrolog ~~t ~~" 

THRU: K. H. Malone, Jr., Region VI RPM ~ 

DATE: July 29, 1986 

SUBJ: Sampl ing Mission Results from the Vertac-West Helena Si te, 
West Helena, AR (AR 361 ) 
TDDN R06-8507-13 

INTRODUCTION 

FIT was tasked by the USEPA to conduct a sampling mission at the Vertac-West 
Helena site, West Helena. Arkansas, Figure 1. It was specifically requested 
that both surface and subsurface soil samples be collected at three inactive 
surface impoundments located along Vertac' s northwestern boundary. It was 
agreed that three·sample stations would be established for each impoundment 
area. 

SITE DESCRIPTION AND HISTORY 

On October 19, 1985, FIT members M'iles Bolton, Weldon Day and Jeff Dubose 
met with site representative Joe Porter to discuss the following day's 
sampling mission and obtain adtlitional site information. A Sli11Tlary of the 
site history follows: 

A man named Kencade started operations at this site around 1970 
manufactoH ng methoxychlor . At t hat time, ponds were present where the 
i nact ive surface impoundments are now located. In 1972 the chemical pl ant 
was sold to Jerry Wil l iams who sold the plant to ANSEL later in 1972. In 
1973 the plant was again purchased by Jerry Williams. By 1973 the plant was 
known as Eagle River Chemical. The name was later changed to Vertac, Inc . 
The predomi nant chemicals manufactured in the past were dinitro herbicide 
and propani l. The major chemicals currently being manufactured are 
methymil, permethrin, sypermethrin. and a hydrocarbon polymer that i s 
composed of keros ine and I sonax 132. Mr. Porter cl aims that the yellow 
blocks scattered throughout the i nactive portion of the site are where ANSEL 
buried dinitro drums. 

The surface impoundments were created from t he ponds around 1972-73. 
Limestone was added to the narrow impoundment for the acid neutralization of 

L ________________________________________ _ 

..... .. 
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dichloromaline and propr ionic acid . The other two ponds were used as waste 
disposal. Wash water from Helena Chemical's (AR 1589) chemical formulation 
operations was also placed into the ponds. Helena Chemical stopped 
disposing of their wastes in the ponds around 1976-77. 

The ponds were :·closed in 1978. T~· closure procedure consisted of pumping 
the water from the pond (the water was removed by Rollins) and the~placing a 
clay cap consisting of native soil and bentonite over the impoundments. An 
aerial photograph owned by Vertac indicates the narrow pond was 
approximately 2-4 feet deep and the other two ponds were approximately 5 to 
10 feet deep. 

SAMPLING RESULTS 

Nine surface and nine subsurface samples were collected by FIT members Miles 
Bolton, Weldon Day, Jeff Dubose, Thomas Lensing and Lloyd Collins on October 
20, 1985. Their locations are shown in Figure 3. The subsurface samples 
were collected using post hole diggers. Since the maximum depth obtainable 
with post hold diggers is about 5 feet, the samples were collected along the 
sides of the ponds to ensure penetrating the fill material used to cover the 
ponds. In all cases, the subsurface soil samples were collected after a 
lithologic change in the soil profile was evident, indicating the subsurface 
samples consisted of non-fill material. 

Organic and inorganic laboratory results, field sample documents and 
photographs are attached to this report. The sample stations were lettered 
A through I. The number 1 was added as a suffix to each letter to indicate 
surface sanples and the number 2 was added to indicate subsurface samples • 
Note in the laboratory results that organic samples from Stations 01, G-2, 
H1 and I2 had to be analyzed as medium conentration samples by the 
laboratory. Table 1 summarizes the organic surface sample results and Table 
2 summarizes the organic subsurface sample results. These tables do not 
l ist any compounds that were flagged as being present in laboratory blanks, 
tentatively identified, or below detection 1 imits. Therefore, only those 
compounds positively identified as being present in the samples are listed. 

The organic sample results indicate that the surface fill material for pond 
11 is more contaminated than the subsurface material, especially at Station 
B. The opposite is true for ponds 2 and 3. Only pesticides were positi vely • identified in the subsurface samples. 

In contrast to the organic results, the inorganic sample results do not 
indicate the presence of significant inorganic contamination. The l ack of a 
background sanple, however, makes it difficult to draw definite 
conclusions. 

CONCLUSIONS AND RECOMMENDATIONS 

It is evident from the sanple results that the subsurface material is 
contaminated with pesticides and other organic compounds and the surface 
fill material is contaminated with pesticides. Since the surface fill 
material is contaminate; wJth a variety of pesticides, the possibility that 
the contamination extends beyond the site boundaries shoul d be considered • 
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Cons idering the area's dependence upon ground water, the FIT recommends that 
monitoring wells be installed around the ponds to determine if the ground 
water has been affected by the organic compounds . The proposed well 
1ocat ion s are shown in Figure 4. These l ocations would provide water 
quality and local hydraulic gradient in formation. Currently, FIT lacks 
local hydrogeolo9-ic i nfonnation for ''the area around the site . Therefore, 
the specific design of the wel l s will be dependent upon the acquisition of 
additional hydrogeolog ic information. 

If the EPA desires to determine whether or not the surface soil 
contamination extends beyond the fill material as a result of wind blown 
action or possible indiscriminate dllllping, then the FIT recommends that 
surface soil samples be collected outside of the pond area. The proposed 
l ocations are shown i n the attached aerial photograph, Figure 5. Each 
sample would be a composite consisting of soil collected at the station and 
four other locations no more than 10 feet from the station. Based upon 
these results, a comprehensive sampling plan could be developed to 
accurately detennine the extent of surface pesticide contamination . 

·' 
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Table 1. Organic surface soil results from the Vertac-West Helena site 

(AR 361). Only results that were not flagged are shown . 
Concentrations are in parts per billion. 

I Station I A1 81 C1 I 01 I El l F1 I G1 I H1 I Il ] 
I I I I I I I I I 4,4' - DOT I 1,813 26 1 I 3o 1 34 1 25 I I I I I I I I I I I Methoxyc h 1 o~ 3, 984 12, 996 241 1 I I 184 1 8171 221 1 444 
I I I I I I I I I Aldrin I 596.1 I I I I I 371 
I I I I I I I I I Diel dri n I 1, 120 I I I I I I I I I I I 1- I I I Chl ordane I 3,563 I I I I I I I I I I I I I I I 4,4'-DDE I 421 I I I I I I 

. 
I 
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Table 2. Organic surface soil results from the Vertac-West Helena site 
(AR 361). Only results that were not flagged are shown . 
Concentrations are in parts per billion. 

, 
~: 

Station A2 82 C2 .. 02 E2 F2 G2 

4,4'-DDT 22 

Methoxychlor 2H 85,121 5,659 17,266 

Aldrin 1,073 .6 

Chlordane 14,360 

1,2 Dichloroethane 190 

Phenol 1 ,80( 840 3, 10C 

Bis(2-ethyl hexyl ) phtha 1 atE 67C 290( 

1,2-dichlorobenzene 

Gamma-BHC 72.2 98.3 

Toluene 4,00( 

Ethyl benzene 

Chlorobenzene 

Total xylenes / 1, 70( 

2-hexanone 

' ( 

H2 

34,000 

3,30( 

75 ,00( 

.. . 

I2 

654,17S 

30,00C 

4, 98C 

16,00C 

28,00C 

2,60( 

180, ooc 
75,00( 
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QAIQC 

. After reviewing the data obtained from samples taken at the Vertac-West 
Helena facility the results are as follows : 

~· ,: 
In the inorganic analysis the spi~ recoveries for antimony (55%), lead 
(65%} , selenil..m {0%}, silver (60%) , · tin (17%}, manganese (34%} and arsenic 
(70%} were below QC limits . Any values reported for these metals may be 
biased to the low side, and actual values may be higher than reported 
values . 

The duplicate analysis for calcillTl should be used cautiously . All other 
analysis for inorganics were satisfactory. 

For the organic analyss the surrogate recoveries for samples FC284, FC285, 
FC286 and FC287 were outside of QC 1 imits. These four samples were 
reextracted and reanalyzed, however the reanalysis was worse than the 
original analysis so the results from the original analysis was reported . 
Since the surrogates were out of QC limits both times, this may represent a 
real matrix interference in the samples andnota lab problem. 

For sample FC291 the % RPD for the volatiles were all outside QC limits. 
Since this was a field rinsate blank the effect was probably minimal. 

For sample FC280 the % surrogate recoveries for all fractions were slightly 
above QC 1 imits. Values reported for this sample may be higher than actual 
values • 

All compounds found in the lab blank were flagged with a B. 

The tuning and calibration analysis for these samples were satisfactory. 

The analysis of tnese samples show that each location had a variety of 
pesticides at varying concentrations • 

. 
I 



-SE HlJ4BEa_4 .... 7~8._1 __ _ 
ITE NAME/C'W: Vertac . w. Helena AR 161 .. 

IRAMETER MFB341 HFB350 MFB342 MFB351 MBF343 

... 

~1FB346 

.Page-L of 

• ues 
•element Concentrations 
So11 s arid Other Surface 
Materials of the Conter
minous United States•. 
datea 1984. o.s.s.s. 
Professional Paper 1270. 
2. Reference for East/ 
West 01v1s1on 1s the 
96 W longitudinal 11ne 
which bisects Region YJ. 

10/31/85 



'SE NUMBE~~781 
INORGANIC SO.NALYSIS Sli4MARY 

tT E NAME/ coo>K'JII'E-: ~vrre~r~t--a-c -, ""':'w'T".- ,Hel en a AR 3 61 

.RAMETER MFB357 MFB347 MFB358 MFB348 MFB359 

ca va ue es 
.pfke sample ·recovery 1s not within control limits. 
lup11cate analysis 1s not w1th1n control 11m1ts. 

E.Nr, 
v/E..SI 
powt> 
(S VS
~ vAP!tC..E.. 

presence 

• ues 
•Element Concentrations 
Soils and Other surface 
Materials of the Conter
minous On Hid States 1 , 

dated 1984. O.s.G.s. 
Professional Paper 1270. 
2. Reference for East/ 
West Dtv1s1on 1s the 
96 W 1ong1tud1na1 11ne 
which bisects Region VI. 

10/31/85 
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CONCEJIItTIONS (ppb) 
ITE NAME/ . Vertac , W Helena fiR 361 . 

EPA Sam.P le Numbers Drinking Water Cr1ter i 
VlN4ETER t-1FB352 t-1FB353 MFB361 

Pri mar y Second a 

str i x type IJATF.R IJATF.R IJATFR 
1~1nli1\ 

lfTmon.Y 
·senTc 50 
1rfum 1000 
·ryll flft 
j(jiifijft 10 
•lc hn 144* 168* 156* -=I ~ Tlll- 50 
bTlt .; 

pper 1000 
on 300 
ad 50 
gnes1lln 
nganese 50 
rcury -u.-usz -u.-uTz U.U41 z 
ckel 
fiilllln --
lenlllil 10 
Tver 50 
dTlln Zll ll.l ll/ 

ilTfijft I , 
.1i(Jfiji 

~I 
. 
ite .de '· 

I 

. ~ • 
. 

ttfon No. 
~le RPJ5A 1 /E. IR tA/s~rr~ R. t.VSA f E 
1t ion BL~tJJI< B~AIK 8 1-1tJJK 
:at 1on 

. . 

ndrcates a value est lmated or not reported due to the presence ot 1nterterence. . 
.pike sample recovery is not w1thing control limits. 
upltcate annalysis is not w1th1n control limits. 

. .. 
. 
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14t>l e 
S • te Na:ne/ Coce V<!rl.IC, W. U~}~_ AR 0)61 

~11/S11r~ (_I~S..rE 

~:!z~ 
~~~:tv~ f/~t•~ S~mp l e Stat i on Number and tf:~.·f~S' 

Locat ion 
Scan rr•c t ton 

c,......~~ .~ .. 'to . /C I as~ 
TPll 5AK'l £ HU111£R i i'C.291 I'C292 FCJOO 
HATAU fW.I\It.K WATER WATER 
HethYlene Chloride VOAJ I I SR I ~ R 
Chlo r ofor m VOA/ l ISH i 'iR 
Benzene VOA/ 1 f'iR 
1111-(2-ettlYihexYt) ohlha l ate A IlN/ I lioJs I20JB l "nR 

o.Irini! VOA/ '1 IQ I 

Hexa•ethv l ~ vc I o c r l s lloxsm• VOA/'1 I62Js ll<UB. 
·~& O A~& YOA/ 2 I9S08 
Dl -n.:OC: c v f -ohthaf ate -iii!ITt l1n 1 

H<! lhoxvc h l o r Pes t / ! lo_69 
Unkno wn 2042 ABN/ 3 ll8J 
Unknown 2056 ABN/3 I27J 
~~ 2081 ABN/3 11 2 J 

.... ·-. 

--
iori ty Poll ut •nt . \'04 - Yo I • t fl e 

Z. Spe~ 1 f e4 Hd Urdous Sut. Hance . 
3. len~ai 1'V e ly !den t If l ed . 

ABN - Ac ld Sue/ Neutral 
Pest - Pest lc ide 

II : a! GA .. IC :s s:.n-wv 
4781 Concent,.tton PP...L> Page _.1_ of .1_ 

' 

IJ - The •u I yt.e I round I ~ tlie Tali DTilia, 
J- Jndlc•tes an ntlcuted ~•lue for tent.thely identif ied canpo~.::; 

CCIIIfOunch found be l ow detec tion 1 halt. 
P - Prrsent In sa~~ole . but not reoorttd bv 1.11> . 

• 
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Tab lt II : (JIGA"'IC ANALYSIS S:J-\"..VY 

S1te Namt/ Codt V<!rLa~I~J.~!!!J_ !\B-Q)61 Case Hutnbe~ 4781 PageL_ of4_ 

AI A2 8L 

Sat'!pl t St atlon Numbt~ and 
locat ton 

Sc•n Fraction 
Compound '<o. / C I ass 
~lJWL E NU:i!E R I milO 'l'r?RQ lr r?Rt 
1'\0\TRIX SOIL I son 
Het loylene Chl o ride VOA/1 ·-~--

911 ·- lOll 11211 
l:lilo r o f nr • VOA/1 
Brnzrne VOA(l 
Tn 1 .. •nA VOATT 

I 1 1- , rt ~l.1 nrn- ... VOA/1 

1-~ 1~dolo 
VOA/l 

"- El 'Y «' ntrne 101\/l 
l h l n r ob<'ll71.' ne VUA/ I 

7ce t une ,VOMZ 
To t ., xy l ene~ !YU/1/1. 

? -h"v~nnnn 
lUll{ I. ., __ 

.L 
... _, __ /\Dr</ I 

l>hnnn1 1\D,./ "f 

1 ')-A 1~1. 1 nrn l.nn onnn 
/\Dr</ I 

a _, .,_ ... L\ ... 1\Dr< t l 

t. 1.-nnT fpe,.r / I 
I. t.-nnl' IP .. ~t / I 

.t nr IP .. cr / 1 
A 1.lrln ........ - IP.,.,r/1 
ni,IArln IPeS[/1 
,. .. ,, r<l • nn IPe!lt / 1 
r.,.mm• - RII,. l lln.l a n,. \ Pest / ! 
lll'vftm,.~lnl rlcll n van,. ~nA/ 1 
Uno l. n • •• h;.nY,.nn '.mA/1 
lln.nft~ fo2 lvoA/1 
llnl.~nu~ AI~~ ~- J.4/ lvoAil 
llnl.nn~ J.ll.on~ 2bJ lvoA I3 
llnl.nn~ All.~n,. 441 lvo A 13 
I ?-Airhlnrn- 1- n f Lrnh"n'""" ~liN ij . ,_ 

All.~nl' 1510 IABN J 
link rnrhn•vl f r ar i A 1518 IABN ) 
llnlr n;JVnlll' l,.,.r nr'Oiftll tll' 1'137 IARN/J 
llnL nft~n At lr !tftl' ... Z222 i.t.8N/J 
lin' nnun ;!~nhn l no BN/3 
llnl.nft~ A-Inn 1/'JH liN/) 
......... ft.- 11142 ~BN/ 3 

llnknnwn .)08 IAIIN/3 
lln'n~ K"lt>n" 1(>114 L\IIN/3 
..... ~ .. n~ Allr ltnP lb/1 IIN/3 

~~;;! tW d B•nz:•ne 

ZJ'J~ ~IIN/3 
liUl AIIN/J 

IIKl nnun All. iiDC lUI.) \IIN/ 3 
~ .llMliJOOIJ ll< l!.!!S tmr AIIN/3 

~,.,..__.•11'• .• ,. BN/ 3 
ltno vn l ~DU RNIJ 
(:c:r..rJ!.o!'Yjg Acl d : J ll<o f\IIN/ 3 

n!'."" . A I !!.!!!s _ ----1 lit. 1 "IIN/3 
• ?nor •ly "Tcill •Jt an t . 

2. JPt 'i ' Pd H4Z4rdous Su~stance . 
J. Tet~: c!t rvely Identified. 

78 78 68 
l.JL.__ I.D__ 

7J 

4~9J 

181) 
lt.2l 

3984 1216 12 996 
~96.1 

[11 20 
!nr,J 

92.111 1J IJII IJ4UJ8 

;~90J 

(J90J 
[I UQUJ 
[l lUUJ 

IZJUJ 
II.JUJ 
l~I)J llbUOJ 

[ZlOOJ 
[UUUJ 

-
VOA - Voattle 
ABN - Acid Base/Neutral 
Pest - Pesticide 

82 

l'r?Qn 
I son 

2211 
711 

7J 

148 

465J 

670 

I JUJB 

[ZbUJ 

Cl 2 Dl p2 F. I E2 Fl F2 

l'r2R2 Fc:291 l'r?R1 Fc:2Qt. 1 .. ,:.;..-,: I .. ,..,D~ 1 .. ,.., .... l'r296 
sou SOIL SOIL SOil lent l.,n, '""" SOH 
98 LZB 84011 ~611 ~1· ilo;na lu 168 
78 1111 84011 ia l11na ZB 

1l"-'lll '""- •• 
\.1 

lliln. 

311 L~OB 1111 II ,;- 11R 

46~J 36J 05J I475J - 2078J 
800 840 
05J 

900 05J 475J 
26 2 30 h t.. 

241 04.6J 106 . 8J 5 121 99.6J ll4J 184 ~6~9 

10n. o 
O.!IJ [22 .IU 

1 ,,..n 
h., . ~8.) 

14J8 p4J8 ll.)UUJB L2.0J8 !AOJB J6J8 .,, , .. 
I!IJ I UOJ ... 

tlbUUJ 
' OUJ 
'"J 
J 

l"iUJ D80J I>50J 
1'10UJ " 50J 

I~J •60J 
IIIOJ f111n • 
PJUJ OOJ 20J 
ll..!.'l.IJ-l. 

I' lVV..I 
5ao1 60J 

[II IUJ 400J IJOJ 
,,nn t 40J 

'"" 
I"'"' ·nnn 
l1 rnn l700J 

40J - 700J 
5 - The anal yte s found tn the hb blank . 
J - Indicates an est huted walue for tenttllvely Identified c011pout>.: > 

CCJifOunds found below det ec t ion ll111lt. 
P • Present tn s M!'ole . but rto t reoorted bY lab . 

• 
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I. • Tablt II : <J!GA'fiC AN,LYSJS S:Jo\WY 
Sl lt NAI"' t/Codt ~.!.~:._l~..!_e_na AR 0361 Cut fi'v'nbtr ~4-'-'78::..:1,___ __ Conttnlrllion p~ Page -L. of _4_ 

AI A2 81 
S1111pl t St at ton NIM!lbtr and 
LocatIon 

Scan Fr•ctio~ 

Comoound '4o. /Class 
EPA SS\tf'l E NU:1!EA F"r, .,n l't"'>DO ...... ., ... 
~TIITt C:OII. C:OTI c::nt 
lln~nn~ 199) ABN/3 
-lln~ n"'-'" Al-;;-• na 7nn, 1\0 .. ,~ -
il,;k""""' ?1?n IIIJN/J 

Unkno wn 214'i ABNiJ 
lln~ nn~n l'i?, AR.,-;-, 

--,;;;t;'nn~ l 'it.t. ... .,,, 
· lfnknown Al o·oh" t l .. 'iA ARN/1 
Unk . CArboxvjl.- Ar id 17\7 AR.,f1 
Unknown 140'1 ARN /1 

Unk. Substlluted 8e n7.enel412 A liN/] 

\ ~~ -: 

·• 

-
1--· 

f--------
1------~--

- -------
--·-- -- - -

-:--·?rtort ly Po lhto1~ v&"7 vo at llt -
2 . >pe ~ " I'd H.t urdous Sut.~tanct. ABN - Ac ld 8Ht/ Neutra1 

Pest - Pest lc ldt 3. 1 en ~ at tv e 1 y 1 dent If I !If . 

- -----·---- ---

82 

~r290 
W,nr 

Cl C2 Dl 02 £1 E2 fl 1'2 

IFC282 IFC29J 'FC2R1 [Fr.296 ...... £ : .. , • .,0~ I.,, . .,.,~ 1.-r'>OL 
lent lent · .SOIL !SOrt 'sort :SOli. I c;ntl. lc:nn 

4JOJ 
250J 
700J 
5l0J 

1800J 
llOOJ 
ll OOJ 

I'•"IJJ'-

' 

a - rne o1n1l ytt s found tn tht lab blariY. 
J - Indicates an t\tlmated v1lue for tentatlvtly ldentffltd CO'IIpour.::; 

cO'IIrounds found bt!ow detection l1111lt. 
P - Prt~ent In s•ole. but 110t rtoorttd bv ldb. 

• 



l e • 
T.tble II : (JICiA~IC AI4ALYS:S S:J~Y 

S' te Name/ Code Ve rtnc, w. He lena AR 0361 Case Humber 4 781 

Sample Stat ton lfumber and 
Local •on 

Scan fract lor 

ca (:2 Ill 

----
H2 l1 2 

• 
Co11centrat ion pp_ b Page J_ of 4 

Compound 
_li'_A sAli'L£ NO!'fJEA 

No. IC lass 
---+~~-~~~nr-+~~~~~~~~~~~~~--+---~---~----~------+--------------------

1'11111! 1 X 

• HI' chv hnl' Chlorldt' VOA/1 
Chloro!ono VOA/ 1 

~!~enl~.ze•ln~e __________ ~~V~OAJ~ 
lui ~tc•ne VOA/1 
L 1 1- trichl or oelhane VOA/ 1 
I 2-dl.-hloro.-thanr VOA/1 

EthvJhen7eo~'"~-----------~V~O~A~/~I--~-----P~u_~~----~~~-+------~~~~~-----4------~----~~-----4-------+-----------------------
Chlorobr~z.~r~ne~----------------~V~O~A~l~l------~-----4~~~~----~~~~~~---4------~------~-----+------~------~------------------------
Acet one VOA 2 
Total xylene~ VOA 2 
2-heaanone VOA 2 
R-nltro!lodl phenyln .. tne A!N I 
Phennl ABN/1 
I 2-dlrhlorobenzene ABN/1 

Bl s(2-ethy lht'xyl phtha late ----~~A~BN~I/~Ir.-+-----~------~----~-----4~~r-+-------~----~------~----~~----~-------+-------------------------
4 4-DDT Pesl/1 
4 4-DDF. PI!Sl/1 
Hethoxyrh l n r Pest 
AJd rl n Pest/1 
Dieldrin PI!Bt/l 
Chlordane Pea t/1 
Camma- RHC ( 11 ndane) Pes ttl 
lle xame l hy}:'yc lot r hi I nKone VUR/ .) 

Hethoxy benzene '!_IIRI.) 

Unknown 62 V()fl/ I 

Unknown Alkane 247 VUII/J 
Unknnwn Alkane 26) VUII /J 
Un -nnwn Alk• nc 441 YIIII/J 

1 2-d l ch lllr0-3-nlt r nbenzene AIIN/J IS OOOJ 740.000J 
llnknnwn Alknne 1510 1\DNf.) 
Unk. rnrboxylle ac id 1518 111\N/J '· 
link. 11n I ynuc I eM 1\fni!Ja t l~ i9 J7=---hn11'11" Dr<fr.)r-~-----+------~----+----~i------~------+---...:......~l------4------~------11------f-----------------------

llnknflwn Al k;one . . 2222 nnNI.J 
Unknown A I coho I SJO """·' .J 
llnknnwn Amine L798 1\IIN/.) 2SOJ I "UJ 

Unknown 1842 AIIN/J 270J 1900J ~JUJ 

Unknown S08 IIIIN/J 
Unknown Ketone 1684 1\DNI .J 

Unknown Alk8nC 16~77~---4~"~'111~NI'~.J~----~~----~-----4------+-----~------~------+-------~----~------f-------~-----------------------
llnknown 2J94 AIJNI.J 
Un_k . 9.11i5tltute~nzene401 AnNu 11001 380J .,,. nnnt 

Unknown Al k•ne 102~ --~~AnlvriN/ . .Jr-~-----t~ll9~00~U-~t--- --+-----~ -------~7~1~nnn~~------+-------11-----~------+-------~-----------------------
Unknown Alk11ne 121 8 1\D,./.J 

Unknown A .. Tne 14 S6 1\DN/ .J lliQJ_-+----+-----+----f2Jt··4!4J,.OWLIOO.Ll~---+---J---+-----11----f.------------
~"Uill,-nown - I S80 liD" I.) -

~:l::~t7'60iiY1TC IDa 1364 """ .J 

~ nown~3ne-- 1~41 ____ ~A~B~Nl!__ ------L-----~--~~~~~~~~~~-r~~~~~~-------L-------L------------------------
r ·;;rTor oty Pollutdnt. v""""OA----,v""'o.....,at~i"l-·e- IS • llle inalyte s found In the hb blink. 
z. ~e~ • ' ed Hazardous Substance. 
3. iet~•<l ttvely Identif i ed . 

A8H ·At ld B.ne/ lleutral 
Pes t • Pest lc Ide 

J • lndlcites ., est1111ated value for tent.tlvely Identified canpol6'.: > 
caarounds found be!ow detect loll IIIII It. 

P • Pr~\el't '" .,..,.ol~. but 110t reoorted bY l<lb . 
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Table If : c.lr.A~ IC AHALYS:S S:Jo\.'WY 

S1te Name/ Code _v~_r_t_nc_w_._ll~ ! ~-~~~6_1:..______ Case NU'ftber 478~1 __ _ 

ca C:2 Ill 

;.,.,pI e St at 1 on Humber and 
ocatlon 

Scan fract lor 
"ompound 'lo. JC las~-
-PA SAJill f HU!i:lfl! 
~TRll 

lln~nnun 199-\ ARN / 1 

Jokaawa Alkaoc 2""' ..... ,~ 
, ,,;,; ftft~ ,,n ,,..,,, 
ln~nnun 714<; ARNf1 

.•r' -.own I <;76- ARN/1 

}h...,~~"" -Alcohol 
1<;46 ...... ,, 
1558 AIINJ , -

,Ink. C.trboxvll<" Acid 17~2 AIINi-\ 

'nknovn 140') A RN / "\ tQnn t ''""' Ink. Sub'lt ltttlt'd 8enr;cnel412 ARN/1 2700J 

, 
..... , ... ... 

-

.. 

-----
------ --r--------
---------- . 

~- lir T rir1tyfSOTl\if iri'r.- vOA • Vo .nile --
'/. SPI.' " i f ed Hazardous SutJstc~nc e . ABN - At id Base/ Neutral 

Pest . Pest lc Ide J . len~ at ·~ ely lden t lfled. 

112 11 12 

J" ) , UUVJ 

17700.1 

.... 

... 

IS - The anal yte S fOund n tile tall blanlt. 
J - lndlc.tes an utlruted ~•lue for tentatively ldtollfled c(JIIpoUI'.::> 

caarounds found be!ow detection ll~~tl t . 

P . Prtse,t 1n ~.-,.ol t . but r~ot reooded bv lab. 

• 

r e 
I 
! . 



• 

• 

~~......., . .__ .. /. .... " -
. , 

(' ·, 
/ ·• 

Figure 1 . Site locat i on map for the Vertac-West Helena site in 

• West Helena, Arkansas (AR 361). 

Scale: 1 inch~ 2,000 Ft. 
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Boring (All 
Are Offset) 

B2.5 
0-5' 

5-10' 
10-15' 

C1-5 
0-5' 

5-10' 
10-15' 

C2.5 
0-5' 

5-10' 
10-15' 

C3.5 

C4.5 

01.5 

02.5 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

Woodward-Clyde Consultants . 

e TABLE 1 e 
CONCENTRATIONS OF CONTAMINANTS IN SOIL 

(ALL VALVES AS mg/kg) 

DCA 

122 
2.3 
NIL 

152 
10.2 
0.2 

0.6 
0.1 
1.3 

11.6 
1.9 
0.2 

0.5 
0.5 
1.1 

1.9 
0.2 
NIL 

0.6 
0.1 
NIL 

DNBP 

4~34 

39 
3 

36,087 
18,488 

84 

26 
7 
3 

72 
20 

ND 

ND 
0.2 
3 

158 
6 
2 

41 
2 
1 

ODCB 

NIL 
NIL 
NIL 

NIL 
NIL 
NIL 

Propanil 

8.7 
9.0 
20 

1U 
169 
0.1 

0.3 
0.5 
0.1 

25.5 

ND 

ND 
NIL 
03 

1.1 
0.6 
0.4 

1.0 
0.6 
NIL 



vvuuuV\fara-cJyae Consultants 

e TABLE 1 (CONTINUED) e 
CONCENTRATIONS OF CONTAMINANTS IN SOIL 

• (ALL VALVES AS mg,/kg) 

Boring (All DCA 
Are Offset) 

DNBP ODCB Propanil 

03.5 
0-5' 8.8 85 Nll.. 17.4 5-10' 0.2 37 Nll.. 1.1 10-15' 0.9 0.3 NIL 5.6 

0 4.5 
0-5' ND 0.2 NIL 0.1 5-10' 0.7 44 N~ 0.1 10-15' 0.5 0.4 Na 0.1 

E3.5 
0-5' 0.2 75 NIL 2.0 5-10' 0.1 2 NIL 3.9 10-15' 0.2 0.7 NIL 0.2 

• E4.5 
0-5' 0.7 0.2 NIL 0.7 5-10' 0.3 6 NIL 0.2 10-15 0.2 1 NIL 0.0 

Nate: 

Analyses performed in Cedar Laboratory . 

• 
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TADUJl 

OON~llONS OP C0fi(Ji\MINANT'S IN son. 
(AIL V AUJI!S AS m&/k&) 

Doriac 2,J DCA 3.4 DCA DNDP oocn Propaoil 2,J DCND 3,4 DCND ~'bead Aailolc ~ 

02..S NO NO 4048 NO 4.128 NO 0.544 ND NO 9.16 0-5' 

CI.S 462.4 
0-5' 

56.16 18720 12.4 276 NO NO NO ND NO 

C2.S NO 
0-S' 

NO NO NO NO NO NO NO NO NO 

o.s 2.442 0.346 53.12 O.Bn 76 •. 8 NO ND NO ND ND 0-5' 

C4.S NO 
10-15' 

NO 1.744 NO 0.244 ND NO NO ND NO 

01.5 0.010 NO 116.16 NO NO NO NO NO NO NO 0-.S' 

02.5 NO NO 29.056 NO 0.947 NO NO NO ND ND 0-.S' 

03.5 0614 2.726 
0-S' 

49.92 0.069 26.464 ' 0.0147 00128 NO NO 0.195 0 
Q. 
~ 

045 NO NO 33.28 NO 134.72 NO NO NO NO NO m ... S-10' 
Q. 
I 

0 -El..S NO NO 42.56 NO 1.142 NO NO NO NO NO '< 0-5' 
Q. 
CD 

134.5 NO ND NO Nl> I 053 NO NO NO NO NO 0 
0 0-.S' 
::l 

Tl 1123 2S.AS6 O.I.S O_QS6 29.568 444 8 NO NO 93.76 
, 1.651 
c -... m 
::l ... 
Ut 
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ECOLOGY AND ENVIRONMENT, INC. 
NATIONAL DIOXIN STUDY 
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ECOLOGY AND ENVIRONMENT, I NC . 

ME~RANDUM , 
f Rev· 
E ., '&Wed by 6AW-SC ; 
.. -date_ 

~--

TO: Keith Bradley, RPO 

FROM: Tom Smith, FIT Geologist 

THRU: K.H. Malone, Jr., RPM 

DATE: February 12, 1985 

SUBJ: Dioxin Sampling, Vertac Chemical, West Helena, Arkansas (AR361) 
TOO #R-6-8411-15 

On December 4, 1984, the FIT collected 43 saaples froa 43 locations at the 
Vertac Chemical site, West Helena, Arkansas, for dioxin analysis. The eodeavor 
was part of the National Dioxin Study and represented a Tier 6 inspection. 

A combined random/direct s1111pling approach was applied during this inspection. 
The direct approach was utilized along the northwestern boundary to quantify any 
dioxin residues which may have remained atop the inactive, covered surface 
impomdmente (see attached map). A random approach ws used throughout the 
remainder of the unpaved portions of the site. 

A grid network was devised for the Vertac Site (see attached grid map). Grids 
1-18, which are within the inactive surface iapoundaent area, were s .. pled by 
the direct method. Grids 19-159 were sampled by a random selection scheme as 
derived from a pocket calculator. Each ssmple was collected frcm the mid-point 
of the selected grid and followd the protocols described on pages 38-40 of the 
Final Draft Re ort: Sam lin Guidance Manual For The National Dioxin Stud 
July 1 • The duect approach Yl-elded 1 samples om gnds gnd 1 was 
inadvertently not sampled) and the randcm method yielded 26 samples from 141 
grids (sei attached sample location map). 

Analytical data generated by this inspectiun indicated that no TCDD was present 
in any of the samples collected at the Vertac West Helena facility. 

The FIT recommends that no further National Dioxin Study activity be conducted 
at this site • 
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APPENDIX D 
GROUNDWATER DATA 
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Piezometer Elevations (Relative to Mean Seal Level) 

!Date IMSL_1 IMSL_2 IMSL-2AIMSL-3 IMSL_3AIMSL-4 IMSL-5 IMSL-6 IMSL-6AIMSL_7 
------+------+------+------+------+------+------+------+------+------+------

6/22/88 166.10 166.40 179.22 166.30 195.20 166.00 166.60 165.80 194.10 166.20 
8/09/88 166.08 166.05 179.22 165.87 195.20 166.22 165.72 165.35 194.10 165.65 

08/15/88 164.83 165 .05 179.22 164.70 176.45 164.72 164.55 163.85 181.02 164.40 
08/24/88 165.08 165.38 179.22 165.03 176.45 164.13 164.97 164.52 180.52 164.73 
08/30/88 164.83 164.88 179.22 164.95 176.45 164.97 165.22 164.60 180.27 164.90 
09/19/88 167.42 167.63 179.22 167.45 176.45 167.30 167.38 166.93 179.60 167.23 
10/07/88 167.33 167.55 179.22 167.53 176.45 167.55 167.42 167.02 178.93 167.23 
10/13/88 167.58 167.63 179.22 167.62 195.20 167.72 167.47 167.18 178.85 167.32 
10/21/88 167.67 167.80 179.22 167.78 176.62 167.80 167.67 167.27 178.77 167.48 
10/28/88 167.83 167.97 179.22 167.95 176.62 167.97 167.76 167.27 179.18 167.65 
11/04/88 168.08 168.14 179.22 168.20 176.62 168.22 168.01 167.68 178.85 167.90 
11/11/88 167.92 168.05 179.22 168.04 176.62 168.05 167.84 167.52 178.60 167.73 
11/18/88 168.08 168.55 179.22 168.45 176.62 168.47 168.26 167.93 178.93 168.15 
11/29/88 170.33 170.55 179.22 170.28 176.62 170.38 170.01 168.77 181.52 169.98 
12/16/88 170.33 170.38 179.22 170.28 176.62 170.38 170.09 169.85 181.18 169.98 
01/06/89 172.25 172.30 179.22 172.28 176.62 172.47 172.01 171.77 183.43 167.90 
01/20/89 173.83 173.97 179.30 173.87 176.62 174.13 173.67 173.35 186.18 173.57 
01/27/89 173.67 173.63 179.22 173.53 176.62 173.80 173.34 173.02 186.18 173.23 
02/02/89 173.92 174.05 179.22 174.03 176.62 174.22 173.76 173.52 186.68 173.73 
02/10/89 173.83 173.97 179.22 173.95 176.62 174.13 173.76 173.43 187.35 173.57 
02/24/89 175.75 175.88 179.22 175.87 176.62 175.97 175.59 175.27 187.85 175.57 
03/03/89 176.08 176.22 179.22 176.20 176.62 176.30 176.01 175.68 188.43 175.90 
03/10/89 176.00 176.13 179.22 176.12 176.62 176.30 176.01 175.60 188.27 175.82 
03/31/89 176.00 176.13 179.22 176.12 176.62 176.47 176.01 175.60 187.60 175.90 
3/31/89 175.92 176.05 179.22 176.12 176.62 176.30 175.92 175.60 187.68 175.82 

/14/89 175.25 175.47 179.22 175.45 176.62 175.63 175.34 174.93 186.93 175.23 
/21/89 174.67 175.13 179.22 174.70 176.62 175.13 174.63 174.35 186.18 174.57 

04/28/89 174.67 175.05 179.22 174.95 176.62 175.05 174.55 174.27 185.52 174.48 
05/05/89 174.50 174.55 179.22 174.70 176.62 174.80 174.38 174.10 185.02 174.32 
05/12/89 175.25 175.22 179.22 175.37 176.62 175.47 175.05 174.68 185.10 174.98 
05/19/89 173.83 173.97 179.22 173.87 176.62 173.97 173.55 173 .27 184.68 173.48 
05/26/89 174.53 174.40 179.20 173.35 177.05 174.43 173.95 173.75 185.73 173.85 
06/02/89 173.75 173.65 179.20 173.60 177.05 173.75 173.25 173.00 185.25 173.10 
06/09/89 173.80 173.65 179.20 173.60 177.05 173.75 173.20 173.00 185.00 173.10 
06/16/89 175.50 175.40 179 .20 175.40 177.05 175.50 175.15 174.90 186.20 175.00 
06/23/89 174.85 174.80 179.20 174.75 177.05 174.90 174.40 174.10 186.10 174.30 
06/30/89 174.40 174.35 179.20 174.30 177.05 174.50 174.00 173.70 185.50 173.85 
07/07/89 176.80 176.80 180.65 176.90 177.20 176.90 176.70 176.30 187.05 176.40 
07/14/89 176.10 176.10 180.70 176.15 177.40 176.30 176.00 175.65 187.35 175.80 
07/21/89 175.10 175.05 180.10 175.05 177.35 175.25 174.75 174.40 187.10 174.60 
07/28/89 174.20 174.15 179.20 174.15 177.20 174.35 173.85 173.55 186.55 173.65 
08/04/89 174.00 173.95 179.20 174.00 177.05 174.20 173.60 173 . 50 186.45 173.65 
08/11/89 171.95 171.80 179.20 172.30 177.05 172.65 172.30 171.90 185.50 172.10 
08/16/89 168.80 168.95 179.20 168.80 177.05 167.95 168.30 167.80 184.20 168.10 
08/25/89 170.90 170.80 179.20 170.90 177.05 171.10 170.55 170.25 183.75 170.40 
09/01/89 171.35 172.30 179.20 171.30 177.05 171.50 170.95 170.70 184.20 170.80 
09/08/89 171.95 172.20 179.20 172.30 177.05 172.40 172.05 171.75 183.20 171.85 
09/08/89 170.75 170.80 179.20 171.10 177.05 171.20 170.95 170.55 183.40 170.75 
09/22/89 172.25 172.20 179.20 172.30 177.05 171.40 172.05 171.80 182.90 171.90 
·o/05/89 173.20 173.10 179.20 173.20 177.05 173.40 172.95 172.65 184.15 172.80 

•
/13/89 173.05 173.00 179.20 173.05 177.05 173.20 172.85 172.55 183.45 172.65 
/17/89 173.20 173.10 179.20 173.15 177.05 173.30 172.95 172.65 183.40 172.75 
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Piezometer Elevations (Relative to Mean Seal Level) 

!Date IMSL_1 IMSL_2 IMSL-2AIMSL-3 IMSL_JAIMSL-4 IMSL-5 IMSL-6 IMSL-6AIMSL_7 
-------+------+------+------+------+------+------+------+------+------+------
0/20/89 173.40 173.35 179.20 173.45 177.05 173.50 173.15 172.90 184.05 173.00 
0/27/89 173.35 173.30 179.20 173.35 177.05 173.45 173.10 172.80 183.70 172.95 

11/03/89 173.25 173.20 179.20 173.20 177.05 173.30 173.00 172.70 183.15 172.80 
11/10/89 173.40 173.30 179.20 173.35 177.05 173.45 173.15 172.90 183.70 172.95 
11/17/89 173.40 173.30 179.20 173.35 177.05 173.45 173.10 172.85 183.60 172 . 95 
11/27/89 173.70 173.65 179.20 173.70 177.05 173.80 173.40 173.20 184.65 173.30 
12/01/89 173.55 173.50 179.20 173.50 177.05 173.15 173.25 173.00 184.35 173.10 
12/08/89 173.50 173.40 179.20 173.45 177.05 173.55 173.20 172.95 183.75 173.05 
12/11/89 173.45 173.35 179.20 173 .40 177.05 173.55 173.20 172.90 183.70 173.00 
12/15/89 173.35 173.20 179.20 173.25 177.05 173.40 173.05 172.80 183.45 172 .85 
12/21/89 173.15 173.05 179.20 173.10 177.05 173.20 172.90 172.60 183.25 172.70 
12/28/89 173.10 173.00 179.20 173.05 177.05 173.15 172.75 172.55 183.15 172.60 
01/05/90 174.15 174.00 179.20 173.95 177.05 174.20 173.75 173.55 185.15 173.60 
01/12/90 174.55 174.45 179.20 174.45 177.05 174.70 174.25 174.00 185.85 174.05 
01/19/90 173.85 174.65 179.20 174.75 177.05 174.95 174.50 174.30 186.15 174.35 
01/26/90 175.50 175.40 179.20 175.45 177.05 175.65 175.20 174.95 186.85 175.05 
02/02/90 176.40 176.30 179.20 176.30 177.05 176.50 176.05 175.80 187.45 175.90 
02/08/90 177.30 177.25 180.10 177.30 177.20 177.40 177.00 176.75 188.05 176.85 
02/16/90 177.55 177.50 180.55 177.50 177.65 177.70 177.30 177.00 188.20 177.15 
02/23/90 177.70 177.65 180.75 177.65 177.80 177.90 177.45 177.15 188.50 177.30 
03/02/90 177.45 177.45 180.75 177.45 178.05 177.65 177.25 176.95 188.45 177.10 
03/09/90 178.05 178.00 181.05 177.95 178.20 178.25 177.80 177.50 188.55 176.65 
03/19/90 178.15 178.20 181.15 178.20 178.30 178.50 178.00 177.65 188.65 177.80 
03/23/90 177.65 177.70 181.55 178.70 179.20 178.00 177.50 177.15 188.25 177.35 
3/30/90 177.85 177.85 181.30 177.90 178.65 178.20 177.70 177.30 188.35 177.50 
/06/90 177.65 177.70 181.35 177.70 178.55 1?8.00 177.55 176.15 187.95 177.30 

4/12/90 177.80 177.80 181.45 177.85 178.70 178.10 177.60 177.25 187.95 177.45 
04/19/90 177.50 177.50 181.20 177.55 179.10 177.75 177.35 177.00 187.90 177.15 
04/26/90 177.30 177.30 180.95 177.35 179.40 177.50 177.15 176.75 187.80 176.95 
05/07/90 177.50 177.45 181.15 177.45 179.65 177.55 177.25 176.90 187.75 177.05 
05/11/90 176.95 177.00 180.80 177.00 179.55 177.15 176.80 176.40 187.30 176.60 
05/18/90 176.75 176.80 180.35 176.80 179.55 176.95 176.60 176.25 187.05 176.40 
05/24/90 177.50 177.50 181.50 177.50 180.00 177.70 177.30 176.95 187.70 177.10 
06/01/90 176.95 177.00 180.55 177.00 179.90 177.15 176.80 176.45 187.05 176.60 
06/08/90 177.10 177.10 180.45 177.15 179.95 177.25 176.95 176.60 187.10 176.75 
06/15/90 176.30 176.35 180.30 176.35 180.00 176.45 176.05 175.65 187.00 175.85 
06/22/90 175.65 175.70 178.90 175.70 179.70 175.80 175.50 175.10 187.00 175.30 
06/29/90 174.85 174.90 179.20 174.85 179.50 174.95 174.60 174.10 185.85 174.35 
07/06/90 174.15 174.00 179.20 174.15 179.20 174.35 173.90 173.60 185.20 173.75 
07/13/90 174.05 174.05 179.20 174.10 178.85 174.20 173.90 173.50 184.85 173.70 
07/20/90 173.80 173.80 179.20 173.80 178.60 173.90 173.60 173.20 184.20 173.40 
07/27/90 173 . 30 173.30 179.20 173.35 178.40 173.40 173.15 172.70 183.75 172.95 
08/03/90 173.25 173.30 179 .20 173 .30 178.15 173.35 173.15 172.75 183.70 172.95 
08/10/90 172.10 172.15 179 .20 172.15 177.95 172.20 171.95 171.50 183.30 171.75 
08/17/90 171.50 171.40 179.20 171.35 177.75 168.50 171.05 170.60 182.90 170.80 
08/24/90 167.85 167.30 179.20 167.50 177.15 167.85 167.10 166.90 182.40 166.95 
08/31/90 166.40 166.55 179.20 166.60 177.10 166.70 166.50 165.90 182.05 166.20 
09/07/90 169.70 169.70 179.20 169.80 177.10 170.00 169.75 169.40 181.95 169.50 
09/14/90 170 .65 170.60 179.20 170.60 177.10 170.75 170.50 170.20 181.65 170.30 
~9/21/90 170.40 170.40 179.20 170.50 177.10 170.50 170.30 169.95 181.40 171.10 

•
/ 28/90 170.40 170.40 179.20 170.55 177.10 170.55 170.35 169.90 181.30 170.15 
/05/90 170.40 170.40 179.20 170.45 177.10 170.50 170.25 169.90 181.30 170.05 
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Piezometer Elevations (Relative to Mean Seal Level) 

! Date IMSL_1 IMSL_2 IMSL-2AI MSL-3 IMSL_3AIMSL-4 IMSL-5 IMSL-6 IMSL-6AIMSL_7 
------+------+------+------+------+------+------+------+------+------+------
/12/90 170.70 170.65 179.20 170.70 177.10 170.75 170.50 170.20 181.60 170.30 

0/19/90 170.70 170.60 179.20 170.70 177.10 170.70 170.45 170.15 181.25 170.30 
10/26/90 170.70 170.65 179.20 170.70 177.10 170.75 170.50 170.20 181.10 170.30 
11/02/90 170.75 170.70 179.20 170.75 177.10 170.75 170.50 170.20 180.85 170.05 
11/09/90 171.00 170.95 179.20 170.95 177.10 171.00 170.75 170.45 181.45 170.55 
11/16/90 171.30 171.25 179.20 171.25 177.10 171.30 171.00 170.75 181.60 170.85 
11/30/90 171.60 171.45 179.20 171.50 177.10 171.50 171.20 170.95 181.80 170.95 
12/14/90 171.85 171.70 179.20 171.80 177.10 171.75 171.45 171.25 181.70 171.30 
01/04/91 174.60 174.55 179.20 174.55 177.10 174.65 174.30 173.05 184.75 174.15 
01/11/91 175.65 175.55 179.20 175.55 177.10 175.70 175.30 175.05 185.65 175.15 
01/19/91 175.60 175.55 179.20 175.35 177.10 175.70 175.30 175.05 185.45 175.15 
01/25/91 175.30 175.30 179.20 175.35 177.10 175.45 175.10 174.80 185.55 174.90 
02/01/91 175.00 174.95 179.20 174.95 177.10 175.10 174.80 174.50 184.90 174.60 
02/08/91 175.90 175.85 179.20 175.85 177.10 176.00 175.60 175.35 185.80 175.45 
02/22/91 176.70 176.70 179 . 20 176.70 177.55 176.80 176.50 176.20 186.70 176.30 
02/28/91 176.75 176.70 179 .20 176.75 177.65 176.85 176.55 176.20 186.80 176.35 
03/08/91 176.90 176.90 179.25 176.90 177 .80 177.00 176.70 176.40 187.05 176.55 
03/15/91 176.30 175.40 179.80 176.30 177.90 176.50 176.15 175.80 187.00 175.95 
03/21/91 176.05 176.05 179.20 176.10 178.15 176.25 175.90 175.55 187.15 175.70 

Average f 173.35 173.37 179.50 173.38 177.84 173.46 173.16 172.81 184.79 172.96 
------------ =-===== ------------ -----·------- ----------·- -----·- ------------ -----·- --------- ------------

• 

• 
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e e 
Cedar Chemical Corporation - Monitoring Well Analysis Report Sum 

• Date Well pH Spec_Cond TOH TOC Comment 
-------------------------------------------------------------------10/17/89 1 6. 71 1850 0.783 4.59 

10/17/89 1 0.765 4.64 Field Duplicate 
12/11/89 1 7.28 1900 0.657 4.96 
02/16/90 1 7. 38 2000 0.648 5.72 
04/26/90 1 6.94 2000 0.988 4.76 ------ --------- -------- --------

Average for 1 7.07 1937 0.768 4.93 

10/17/89 2 6.58 860 0.037 2.06 
12/11/89 2 7.42 900 0.065 1. 74 
12/11/89 2 0.077 3.10 Field Duplicate 
02/16/90 2 7.81 850 0.020 2.74 
04/26/90 2 7.18 800 0.167 1. 93 ------ --------- -------- --------

Average for 2 7.24 852 0.073 2.31 

10/17/89 3 6.39 4500 6.570 38.40 
12/11/89 3 6.66 3250 4 . 970 26.20 
02/16/90 3 3.360 24.44 Field Duplicate 
02/16/90 3 6.70 3500 4.370 24.97 

• 04/26/90 3 6.43 4500 6.890 36.01 
------ --------- -------- --------

Average for 3 6.54 3937 5.232 30.00 

10/17/89 4 6.82 2800 1.840 10.10 
12/11/89 4 7.42 2500 1.780 9.72 
02/16/90 4 7.49 2900 1.970 12.63 
04/26/90 4 2.153 12.51 Field Duplicate 
04/26/90 4 7.32 2600 2.059 11.72 ------ --------- -------- --------

Average for 4 7.26 2700 1.960 11.33 

10/17/89 6 7.56 1100 0.081 3.64 
12/11/89 6 7.77 1000 0.273 19.34 
02/16/90 6 8.00 1100 0.053 22.80 
04/26/90 6 7.69 1100 0.089 13.56 ------ --------- -------- --------

Average for 6 7.75 1075 0.124 14.83 

• - 1 -



• 

• 

• 

e. i . • . Cedar Chem~cal Corporat on - Mon~tor1ng Well Analys~s Report sum 

Date Well pH Spec_Cond TOH TOC Comment 
-------------------------------------------------------------------10/17/89 6A 
12/11/89 6A 
02/16/90 6A 
04/26/90 6A 

Average for 6A 

10/17/89 6B 
12/11/89 6B 
02/16/90 6B 
04/26/90 6B 

Average for 6B 

10/17/89 6C 
12/11/89 6C 
02/16/90 6C 
04/26/90 6C 

Average for 6C 

10/17/89 7 
12/11/89 7 
02/16/90 7 
04/26/90 7 

Average for 7 

10/17/89 F Blan 
12/11/89 F Blan 
02/16/90 F Blan 
04/26/90 F Blan 

Average for F Bl 

7.76 
7.52 
7.71 
7.46 

700 
700 
760 
775 

0.201 
0.035 
0.062 
0.072 

2.31 
2.37 
2.81 
2.94 

------ --------- -------- --------
7.61 

7.33 
7.46 
7.37 
7.23 

733 

3500 
3100 
3900 
3000 

0.092 

39 .100 
31.500 
44.000 
33 . 900 

2.60 

85.90 
84.70 
19.99 
71.82 

------ --------- -------- --------
7.34 

7.43 
7 . 54 
7.07 
7 . 04 

3375 

2100 
2100 
2100 
2000 

37.125 

50.800 
44.800 
12.200 
24.400 

65.60 

78.70 
74 . 80 

101.80 
66.63 

------ --------- -------- --------
7.27 

7. 62 
7 . 83 
8 . 08 
7.65 

2075 

840 
850 
960 

1500 

33.050 

0.602 
0.979 
3.500 
7.280 

80.48 

7.50 
8.77 

14.03 
10.36 

------ --------- -------- --------
7.79 1037 3.090 

0.023 
0.029 
0 . 022 
0.141 

10.16 

1.23 
0.66 
2.24 
1. 77 

------ --------- -------- --------o.oo 0 0.053 1. 47 
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